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Professor Arnold Jirasek 


This volume is dedicated to the first Presi- 
dent of the International College of Surgeons, 
Professor Arnold Jirasek, who, having reached 
his sixtieth birthday, has completed 20 years 
of service as chief ef the first Czech surgical 
elinie of Charles University, Prague. 


Today he enjoys the distinction of being 
the foremost surgeon of Czechoslovakia, that 
small democracy of Europe conceived by 
Masaryk, which still remains the last out- 
post of democratic thought in Europe. As a 
surgeon, his ability and contributions to sur- 
gical literature are known not only in his own 
country but far abroad, and they have had a 


profound impact on surgical thought. As 
a teacher of medical students and young sur- 
geons he has gained the respect and admira- 
tion of all who know him. As a leader in 
his profession, his vast knowledge of the 
basic sciences of anatomy, physiology and 
pathology has done much to coordinate these 
into Czech surgery, and thus elevate it to 
modern standards. 


In appreciation of this leadership and as 
an expression of friendship, the following are 
listed as his former students, fellow workers 
and American colleagues who have contributed 
to this special number : 
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Arnold Jirasek 


CZECH SURGEON AND NEUROSURGEON 


Professor Dr. Arnold Jirasek was born in Prague on July 3, 1887. After attending 
the academic Gymnasium school, he entered upon the study of medicine at Charles University 
and received his doctorate December 13, 1910. He began his clinical studies as an externe in 
internal medicine for a period of one year under the leading Czech internist, Professor Tho- 
mayer. The following year he served as army doctor, and in 1912 he returned to Prague to 
begin his surgical career as an interne at the first Czech surgical clinie of Professor Kukula. 
This internship however, was interrupted, for the Balkan war was in progress and Jirasek 
volunteered with a group of Czech surgeons to serve on the Balkan front. He returned in 
1913 only to have his training again interrupted by the start of hostilities of World War I; 
in 1914, he left with the first Czech surgical team as army surgeon for the Russian front, 
where he served until July, 1917. He was then placed in command of the third Czech surgical 
team and was transferred to the Italian front, where he remained until cessation of hos- 
tilities in November, 1918. On his return to Prague, Jirasek was named full assistant at 
the Kukula surgical clinic. His industry, scientific demeanor and numerous contributions 
to surgical progress, as well as his great ability as a teacher, earned for him, in December, 
1923, the rank of professor in general and special pathology in the therapy of surgical disease. 

Three years later he was made full professor and chief of the first Czech surgical clinic 
of Charles University on the death of his beloved chief, Professor Otokar Kukula. Kukula, 
on his death bed, requested that the University regents name this young and energetic surgeon 
to be his successor, for he believed that Jirasek would carry Czech surgery to greater accom- 
plishments. This belief was soon realized. To work with him, Jirasek chose young ener- 
getic men interested in surgical research. Contribution after contribution followed, so that in 
a period of a few years hundreds of surgical papers were published. Of these to date, he 
alone has contributed about 150 on general surgery and some 50 papers on neurosurgery—a 
field of surgery that he has been developing in his country for the last 20 years. His other 
works are four surgical books, 15 critical studies and medical biographies and eight: mono- 
graphs on surgical hospital development and on surgical nursing at home and abroad. Of 
great interest are some 80 papers on surgical physiology and surgical demonstrations, that 
appeared in the Czech medical literature from 1919-1939. Each year until 1939, he rendered 
a detailed report of the International Surgical Society meeting, of which he was the only mem- 
ber from his country. Scores of popular addresses to the Czech laity, broadcast by radio, 
have been made by him on the important matter of the relationship of the surgeon to his 
patients. 

He is President of the Czechoslovakian Surgical Society ; Membre Academie du Chirurgie, 
Paris; Member, Post Graduate Assembly of North America, and Founder Fellow and Trustee 
of the International College of Surgeons, of which he was the first president. 

In 1939, when the lights went out in Europe because of Nazi invasion, Jirasek’s clinic 
was taken over by the invaders. The University and other cultural activities were forbidden, 
and Czech medical literature ceased to exist. Jirasek, however, was allowed to reorganize a 
hospital and clinic. Teaching or research, however, was not permitted, but the Czech spirit 
survived. With determination and hard work a hospital was reorganized and re-equipped, 
only to have it destroyed with the loss of 10 per cent of its personnel in the Allied bomb- 
ing of Prague in 1945. Because of his popularity as a national leader, Jirasek was forbidden 
to speak with students during the entire period of occupation. Constant watch, persecution 
and inquisitions continued, and a good portion of his property and library were confiscated. 
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This was attested to by the letters that came by way of the underground from this unhappy 
land of the Czechs; they also mourned the loss of intellectual contact with the rest of the world. 

Since the close of the war, Jirasek has rebuilt his clinic and hospital, and is hard at work 
making up for lost time. Bridging this vacuum of six years in Czech surgical culture, the work 
of the American medical teaching mission sent to Czechoslovakia last year, together with 
numerous modern medical books and periodicals, have so enabled him and his colleagues 
to study modern surgery, that already a number of new contributions have appeared from 
his clinie. 

This year on July 3, at Prague, the Czech medical profession celebrated the sixtieth birth- 
day of this great Czechoslovakian democrat, teacher and foremost surgeon—Professor Arnold 
Jirasek. 

LOUIS F. PLZAK 





Czech Surgery 


Development of the First Czech Surgical Clinic* 


The development of Czech surgery had its initiation with the foundation of Charles Univer- 
sity in Prague in the year 1348 by King Charles IV, after whom the university was named. The 
university was democratic in its purpose and, as part of a wide program of higher education, 
tuition was free and available to everyone. This attracted numerous students and teachers 
from all Europe. For almost three centuries the university prospered, until in 1619, after 
the battle of White Mountain, it came under Hapsburg domination and lost its identity as 
the center of Czech culture and tradition. This condition lasted for three centuries. Jesenius 
(Jesinsky), the great surgeon of that time, was one of the prominent Czech leaders who were 
tortured and put to death by the conquerors in the hope that Czech culture might not sur- 
vive. Not until 1882 did the Czechs regain partial national rights. One of these was the 
reopening of the Czech University, staffed by Czech scholars. 

Until that time Czech surgery had no way of establishing its identity, as all teaching and 
scientific publication were done in the German language. Only occasional surgical writing and 
voluntary teaching were done in Czech by a few men, chief of these being Spott, Matéjovsky 
and Hermann. Thus many illustrious sons of Czech origin were lost forever to Czech cul- 
ture. Of the surgeons most lamented by the Czechs is Albert, who taught at the University 
of Vienna at that time and published most of his surgical papers in German. 

In 1882, on the reopening of the Czech University, the first Czech surgical clinic was 
organized. It began to function and prosper under the able leadership of its first chief, 
Professor Weiss. Weiss’ ability, courage as a surgeon and broad knowledge of anatomy soon 
won wide acclaim for him and his eclinie from Czech students and physicians of the border- 
ing countries. At first, Weiss devoted mueh of his time to the surgical problems of that 
time, but slowly, as the practical aspect of surgery took more and more of his time, surgical 
research was abandoned, so that, at the end of his regime, it was all but ended. Conserv- 
atism, lack of enthusiasm and even a loathing for surgical innovations from the German 
schools, were some of the reactions that prevented him and his clinie from going forward. 
Abdominal surgery was a forbidden domain in his clinic, while in Vienna Billroth inaugu- 
rated and performed successful gastrie resections. The Czech surgical clinic during Weiss’ 
closing days retrogressed, while the German clinic in Prague under Gussenbauer forged 
prominently ahead. 








* Hrst Zpominek. C&as. lek. Cisk. A. Jirasek. 1925. 64. 
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Into such a state of affairs, in 1891, the Czech surgeon, Karel Maydl—who was later 
to carry Czech surgery to continental fame—came to assume the second leadership of the 
Czech clinic vacated by the death of Weiss. 

Maydl, with his vast war experience of 1878, foresaw numerous important problems in 
surgical research. As a student of Albert in Innsbruck, he had had much opportunity to 
do research. This opportunity, together with good training, broad vision and knowledge of 
Billroth’s work, inspired him to become one of the modern surgeons of his time. 

As chief of the Czech surgical clinic, he came at a time when antisepsis and asepsis were 
permitting surgery to enter newer fields. In France these were championed by Terrier and 
Vinay; in Germany by Kiimmel and Schimmelbusch, in England by Lister and earlier by 
Semmelweiss in Vienna and Holmes in America. Maydl’s inaugural address as chief is sig- 
nificant in that his subject dealt with ‘‘The Effect of Antisepsis on the Development of 
Modern Surgery.’’ He introduced and emphasized pathologie physiology, thus remaining ever 
loyal to the influence of his great teacher, Albert. As a result of this, numerous scientific 
works in this field followed. Maydl was the first Czech surgeon to perform surgery on 
the gallbladder, and in 1897, at the Moseow surgical conference, he proposed the transperi- 
toneal method of drainage of retroperitoneal suppurations. That year he published a treatise 
on subdiaphragmatie abscesses and a text book on surgery, in which the first chapter deals 
with hernia. His best known contribution, for which alone he earned fame, is his method 
of colostomy. This requires the exteriorization of a complete loop of colon. It was the ‘irst 
workable colostomy to be devised. Further progress of the clinic was unfortunately suddenly 
stopped by his untimely death in 1903. 

In 1904, Otokar Kukula, a student of Maydl, became the third chief of the first Czech 
clinic. In full possession of a complete knowledge of the ideas and plans of his brilliant 
predecessor, he and his staff continued the program and added greatly to the advancement of 
Czech surgery. Improvement of surgical technic and emphasis on the importance of con- 
tinued and detailed clinical observations to establish definite indications for surgical inter- 
vention formed the basis of the surgical work at his clinic. His extensive work on appendicitis 
in 1912 cited in detail the world literature on the subject and paid tribute to the classic work 
of Fitz on the etiology and surgical pathology, to which he added his own tremendous experi- 
ence with the disease. Kukula’s work on the diagnosis of surgical diseases of the liver and 
pancreas and his theory of the cause of acute pancreatitis by reflex of bile due to common 
duct occlusion by stone or edema appeared in 1918 and is significant. Experimental work done 
by him on intestinal obstruction led him to ascribe the toxic effects to auto-intoxication 
of absorbed lethal products in the occluded loop. The early effects of ileus, he observed, 
were not due to toxins but rather to some reflex nervous disturbance. He ascribed bleeding into 
the strangulated bowel lumen to be due to the effects of venous occlusion. In his work on ex- 
tensive resections of the small intestine, he demonstrated that the organism can well stand 
removal of over half of the total length without damage to health. 

Surgical treatment of diseases of the kidney and bladder won for him continental recogni- 
tion. Suture of the bladder, nephrotomy for pyohydronephrosis, the role of pyocyaneus bac- 
teria in urinary infection and studies on the histology of renal stones were some of his other 
contributions to urology. 

To the end of his career he defended gastro-enterostomy as good surgical procedure for 
treatment of peptic ulcer. In his inaugural address as chief of the clinic, he emphasized the 
importance of team work between surgeon and internist and was ever aware of the interde- 
pendence of surgery and internal medicine as serving the best interests of the surgical 
patient. His war experience of injuries to the brain and spinal cord might well mark the first 
attempt of Czech surgery to apply itself to neurosurgery. Likewise his experience with suture 
of the injured heart, often quoted in historical medical reviews, marks the earliest attempts at 


485 








J. INTERNAT. 
COLL, SURG. 
cardiovascular surgery. His last work, in manuscript form, was left unfinished because of 
illness which led to his untimely death in 1925. 

In 1927, the man in whose honor this issue of the JouRNAL is published, Professor Arnold 
Jirasek, became the fourth and present head of the first Czech clinic of Charles University. 
Two Czech surgical clinics of Charles University now existed, the second one having been 
formed shortly after the regime of Maydl. 

Jirasek, well trained by his predecessor, Kukula, continued to expand Czech surgery and 
added to the fundamental studies of anatomy and pathology those of careful diagnosis, finer 
technie and application of physiology and the other basic sciences. At his clinic, surgery of 
the gastro-intestinal tract is commonplace and is carried out with a mortality rate which com- 
pares favorably with that of the better clinics of Europe. Surgery of bones, muscles, tendons 
and joints—particularly for conditions incidental to sport activities—are studied especially. 
Because of the high incidence of infections of the hand and injuries to the soft parts of the 
knee, tremendous experience has been gained and exhaustive studies made by him and his 
clinic. Complete texts have been published on these subjects. Numerous contributions have 
been made to other fields such as surgery of the neck, especially goiter, surgery of the breast, 
chest wall and pleural cavity—the last for tuberculosis and pyogenic empyema—surgery of 
the abdominal wall (hernias), stomach, intestinal tract and subdiaphragmatic abscess. 

For the past 20 years, until the military occupation of the country in 1939, Jirasek’s 
principal emphasis has been on the development of a Czech school of modern neurosurgery. 
He was succeeding in this task, as is shown by the amount and variety of work done, with 
steady reduction of mortality and improvement of end-results. 

Unfortunately, during the war years 1939-1945, Nazi occupation forbade all cultural 
activities. All work at the clinic stopped, and the clinie like the university ceased to exist. 
In spite of this intellectual vacuum of six years and with no contact with world progress in 
medicine and surgery during this entire time, two years ago this clinic was reorganized under 
Jirasek and is functioning again, producing scientific papers and carrying on research. 

With the help of modern facilities provided by America, England and Russia—books, 
periodicals and equipment—and with the further aid of the American teaching missions and 
the instruction of some prominent Czech surgeons who are at present studying at our large 
clinics and Universities, Czech surgery is rapidly being brought up to date. 

With the will and intelligence so characteristic of the Czechs, Czech surgery under the 
able, courageous and driving leadership of Professor Arnold Jirasek, will rise to take its proper 


place in the world of international science. 
L. F. PLZAK 
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The Neurosurgical Team 


ADRIEN VERBRUGGHEN, M.B., Cu.M., M.S., F.A.C.S. 
CHICAGO, ILLINOIS 


HE day of the brilliant solo operator is 
[passed and in his place has come the 

surgical team. The surgical team is part 
of the larger medical team, that channels the 
patient into the hands of the proper group 
to deal with his particular condition. In 
order to insure adequate care, it may be neces- 
sary to have various combinations work on 
him. Curiously, this seems to coincide with 
the trend of the time in other matters, in 
which the individual is submerged into a 
group and the group is submerged into a plan. 
Some one, however, must steer the patient 
through the various departments and must 
be ready to make decisions as to the course 
to be followed. 

Neurologic surgery is now a long way from 
the day when the general surgeon trephined 
the skull at a certain spot under the direction 
of the neurologist. The specialty is now so 
diffuse as to spread itself into many allied 
branches of medicine and surgery, and today 
exemplifies the keynote of team work. This 
has come about gradually, partly by brilliant 
investigative work on the part of neurologic 
surgeons, partly by the work of their medical 
colleagues and partly by the efforts of scien- 
tists in allied fields. The certainty is that 
today the successful neurologic surgeon must 
bring his team into consultation with many 
other groups in the field of medicine. This is, 
of course, an entirely mutual affair and reacts 
to the benefit of all. 

The first advances in the surgery of the 
nervous system were entirely solo work and 
great names can be mentioned, such as 
MacEwen, Horsely, Cushing, Dandy and a 
host of fellow workers. The technic of work- 
ing on the nervous system was developed by 
Cushing and was more or less solo work. 
Fortunately for him, he had been a student 
of Halstead, whose meticulous treatment of 
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tissues at operation was a byword. Cushing 
exemplied to the full the ultimate achieve- 
ment of the brilliant operator, the thorough 
diagnostician and the clinical investigator. 
Refinements in diagnostic technic were sure 
to follow. Walter Dandy made an epochal 
contribution, when he introduced ventriculog- 
raphy and encephalography in 1919.1 This 
introduced an element of team work—the 
roentgenologist, who, up to this time, had 
been called upon only to review flat plates 
of the skull, now found himself concerned 
with the intimate knowledge of the nervous 
system. To one branch of this field, encepha- 
lography, the work of Cornelius Dyke? is 
sufficiently noteworthy to be of interest to 
all in the specialty. The introduction of the 
Bovie-Davis electrosurgical unit in 1927 ilus- 
trates the contribution of allied scientists to 
the subject. This great technical advance 
was taken up and further developed by 
Harvey Cushing,’ so that today the neurosur- 
geon would rather operate without a knife 
than without an electrosurgical unit. These 
two great advances in neurologic surgery were 
not accepted by all with equal enthusiasm. 
Some thought that ventriculography would 
spoil the clinical acumen of the medical man 
and relegated this procedure to the laboratory 
test group. Others pointed out the high mor- 
tality rate of ventriculography and suggested 
other drawbacks. All these difficulties were 
overcome when it was realized that ventricu- 
lography indicating a space-occupying lesion 
must be followed immediately by craniotomy 
and partial or complete removal of the lesion. 
Even this simple and now accepted procedure 
requires close cooperation between the sur- 
gical team and the operating room personnel, 
the x-ray personnel and the roentgenologist. 
The reports of Lysholm,* working on the 
patients of Olivocrona in Stockholm, are 
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clearly illustrative of the point I wish to make. 
The roentgenologist is concerned in other 
projects of the field of the neurologic surgeon, 
especially those concerning opaque media. 
Lipiodol fluoroscopy, though far from harm- 
less, requires the assistance of the roentgen- 
ologist, but also the use of his technical 
equipment. Here again, it is important for 
the surgeon to be present, to understand the 
problem under investigation and to make the 
decision as to how to proceed. The irritating 
effects of lipiodol led to a search for another 
opaque contrast medium, pantopaque, which 
was developed under the supervision of Glen 
Spurling. This substance, though not quite 
so satisfactory to handle in some respects, has 
the advantage of being relatively nonirritating 
and of being removable from the spinal canal 
immediately after its use. One cannot omit 
mention of arteriography, first introduced by 
Moniz, and now being used extensively in 
various clinics. Percival Bailey of the Illinois 
Neuropsychiatric Institute has been actively 
interested in the use of arteriography, espe- 
cially in an attempt to separate the glio- 
blastoma from the neoplasms of the cerebral 
hemispheres. The correlation of the arteri- 
ographie picture and the histologie diagnosis 
is progressing with increasing accuracy, and 
it is hoped that later many rather useless 
operations for glioblastoma and for multiple 
metastases will be avoided. 

To return to technical neurosurgical ad- 
vances that concern mainly the surgeon, it is 
necessary to mention the position of the 
patient. There are still some clinics at which 
nearly all operations on the nervous system 
are carried out in the recumbent position. 
They are, I believe, in a gradually increasing 
minority. The sitting position has been in 
use for over 30 years in the operation of 


retrogasserian neurectomy for trigeminal 
neuralgia, and most neurologic surgeons 


would refuse to contemplate the operation 
in any other position. Operations on the 
cerebrum and cerebellum in the sitting posi- 
tion were introduced in Europe by de Martel * 
and in America by W. James Gardner ® of 
the Cleveland Clinic. Although I cannot 
agree that operations on the cerebral hemi- 
spheres are facilitated by the upright position, 
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I cannot be too enthusiastic about this position 
for cerebellar operations, high lamnectomies 
and high thoracic sympathectomies by the 
posterior approach. The operation for com- 
plete removal of an acoustic neurinoma is 
tremendously facilitated by the upright posi- 
tion. It is an advantage to have the legs up 
and at right angles to the body in order to 
maintain blood pressure. The cooperation 
of the instrument maker will be helpful in 
devising a rig to hold the cerebellar head 
rest to accommodate this position. Winchell 
McK. Craig* of Mayo Clinie has devised a 
head rest, which is easily portable and which 
can be made to fit any standard operating 
table. Various head rests have been devised 
for ventriculography in the upright position. 
The additional time necessary to obtain the 
position is fully compensated for by the more 
satisfactory filling of the ventricular system. 

Another technical improvement in the sur- 
gery of the nervous system is the introduction 
of the hemostatic agents, such as fibrin foam, 
developed by Frank Ingraham * and the group 
at the Massachusetts General Hospital, and 
gelfoam, developed by Richard U. Light * and 
the Upjohn Company. My experience is en- 
tirely limited to gelfoam, which has proved 
invaluable under certain conditions. Fin- 
cher '° has recently discussed its uses in some 
detail. I have found gelfoam useful in the 
crater of a meningioma or a glioma, next to 
the pons, after removal of an acoustic neuri- 
noma, against the cavernous sinus in the 
operation for trigeminal neuralgia and on the 
epidural veins in cervical and lumbar pro- 
truded intervertebral disks. The method of 
its application in experimental surgery has 
been carefully discussed and investigated by 
Jenkins.!! 

Mention should be made of an additional 
useful technic in ventriculography, namely the 
introduction of a ventricular catheter. I be- 
lieve this was first described by Poppen '* of 
Lahey Clinic. A catheter is introduced into 
the nonecollapsed ventricle, at the time of 
ventriculography, and to it is attached a 
soft transparent bag. An ordinary condom is 
usually used. The catheter is fixed to the 
scalp with sutures, and the catheter is pinched 
with silver clips or kinked, to prevent the air 
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from escaping into the bag. After ventricu- 
lography the silver clips are removed, and 
while the operation is in progress, this, the 
dependent ventricle of the uninvolved hemi- 
sphere, drains air and spinal fluid into the bag. 
A beneficial effect is thus maintained on the 
increased intracranial pressure during and 
after the operative procedure. It may save 
a hemiparesis or an aphasia, and certainly 
promotes a much more satisfactory immediate 
convalescence. The catheter and bag may be 
left in for three or four days, both kept under 
sterile conditions. The bag is occasionally 
tapped when it becomes too full. 

From a purely technical standpoint, chemo- 
therapy has done a great deal for neurosur- 
gical technic, and it is hoped that it will not 
promote slight technical carelessness. Before 
chemotherapy, the slightest infection in or 
around the nervous system was a matter of 
the most serious consequence. Wound infec- 
tions, no matter how slight, were looked upon 
with greatest anxiety and were usually the 
subject of a full-scale investigation. Deaths 
from this source are now happily few and far 
between, as are deaths from postoperative 
bronchopneumonia, which ean also be con- 
trolled by chemotherapy. 

Careful technic and careful cooperation ?n 
the nursing of neurosurgical patients will 
make the use of chemotherapy relatively in- 
frequent, except in eases of infection of the 
nervous system. In my practice, brain abscess 
is now a relatively rare clinical condition, and, 
when it does occur, it seems to be much more 
easily handled than formerly. The use not 
only of chemotherapy, but of penicillin 1° has 
contributed to this happy state. With these 
two useful adjuncts in the control of infection, 
there is a progressive tendency to deal more 
radically with brain abscesses, and their 
liberal use makes it possible to deal with acute 
and even multiple contiguous abscesses. Oper- 
ations have recently been described, in which 
acute abscesses have been sucked out and the 
area of the brain exposed at operation brought 
in contact with penicillin; this combined with 
intrathecal, intraventricular penicillin and 
chemotherapy has brought these hitherto hope- 
less cases to a successful conclusion. Chronic 
abscesses have been drained and filled with 
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penicillin solution and then completely re- 
moved by craniotomy. The mortality rate 
of various forms of meningitis has been revo- 
lutionized by cooperation between the neuro- 
logie surgeon and the pediatrician. Penicillin, 
however, is not a harmless drug, and its use 
especially intrathecally cannot be indulged in 
with abandon. <A. E. Walker '** and _ his 
associates at the University of Chicago have 
thoroughly discussed this subject. 

The pathologist plays an important part in 
a good neurosurgical set-up, but he must be 
a trained neuropathologist; furthermore, | 
believe he should have thoroughly familiarized 
himself with the classification of gliomas de- 
scribed by Bailey and Cushing.’® This is so 
universally used that any other renders one 
incommunicado as far as other neurologic 
surgeons are concerned. This classification 
has, of course, the advantage of giving a rather 
clear idea of the life history of the tumors 
under discussion. The pathologist should also 
familiarize himself with the gliomas as they 
appear stained after frozen section. This is 
of the utmost importance to the surgeon at the 
operating table, as he should certainly make 
every effort to extirpate the relatively non- 
malignant gliomas completely. Pathologists, 
like surgeons, have a tendency to be indi- 
vidualists, but in this regard they should try 
to curb their ideas for the ultimate good 
of the patient. It is well if the surgeon is not 
completely unconversant with the histologic 
picture of these tissues himself, but in many 
cases he has to rely immediately on help from 
others. 

The ophthalmologist has come into intimate 
relationship with the neurologic surgeon, not 
only in the examination of the visual fields, 
but also of the fundi. The contribution of 
Walker !* and Ivan Lillie 1® to the localization 
of lesions of the nervous system are outstand- 
ing. The usefulness of the ophthalmologist 
varies with his experience of neurosurgical 
conditions. The surgeon gets used to his 
method of taking and charting fields as well 
as to the language in which he describes them. 
Thus a relatively young and unknown con- 
frére may be much more helpful than one 
nationally known. It is more important to be 
thorough than smart, and it is important to 
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understand and interpret the subjective re- 
actions of the patient. The only alternative 
to this is confrontation perimetry,'® in which 
the patient draws his own visual field. This, 
however, has a rather limited application. 
The importance of accurate visual fields can- 
not be overestimated, for they are the most 
reliable localizing signs available. In the 
event that the field signs are at variance with 
the others, accept the fields and reject the 
others. Lately, the ophthalmolgist has been of 
assistance to the neurologic surgeon in inter- 
preting the fundi of patients with hyperten- 
sion, and, indeed, some classifications of this 
disease depend heavily on the fundus picture.*° 
Here again, one ophthalmologist who under- 
stands the problem can be of much more help 
than any number of good ophthalmologists. 
Continuity of ideas is essential for interpreta- 
tion of opinions. 

Since the development, by Freeman and 
Watts,” of the operation of lobotomy just 
used and described by Moniz,?* the psychi- 
atrist has become much more closely allied 
with the neurologic surgeon. Hitherto, occa- 
sional functional cases and organic dementias 
were the meeting ground, but now with psy- 
chosurgery definitely on the upswing, there 
is a large contiguous field of activity. It is 
estimated that carefully controlled and care- 
fully performed lobotomy will greatly reduce 
the inmates in our asylums, and ineidentally 
greatly reduce the economic burdens of these 
institutions.** The selection and evaluation 
of cases are the important factors, and here 
again continuity of ideas is essential. Dif- 
ferent psychiatrists have shown such diver- 
gent approaches to even the most fundamental 
problems, that the neurologic surgeon would 
do well to try and work exclusively with one 
man or a closely knit group. 

Mixter and Barr *4 first diseussed and drew 
attention to the syndrome of the herniated or 
protruded intervertebral disk. Sinee then, 
the syndrome has been studied by other neuro- 
logic surgeons, notably Bradford and Spur- 
ling,?® and Love.*® The technic of removal 
of the offending disk was simplified and im- 
proved, so that it became a relatively simple 
procedure. As time went on, however, it 
became apparent that simple removal of the 
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disk for sciatica was not always sufticient, and 
that many of these patients had continued 
instability of the back and backache. The 
backache could be relieved by spinal fusion, 
which introduced the orthopedic surgeon. It 
is now our practice to see all such cases to- 
gether, and to decide what procedure is to be 
adopted. All fusion cases are combined opera- 
tions with the orthopedic team. Thus the 
patient obtains the best result, by having the 
neurosurgeon take care of the disk or neuro- 
logic lesion and the orthopedic surgeon the 
unstable back. The operating time is cut 
down, and the efficiency of both procedures 
is improved. 

The operations on the sympathetic systein 
call for close contact between various groups: 
those for hypertension with the medical group 
and those for peripheral vascular disease with 
still another group. The use of tantalum in 
the repair of cranial operative defects has not 
been mentioned, although every one is aware 
of its use in the surgery of warfare, but not 
so clear as to its use in civil practice. 

I have purposely left until the last a few 
remarks on the surgical team. All of this per- 
sonnel has a special function, which can only 
be accomplished satisfactorily by familiarity 
and cooperation. The surgical nurse must be 
an old hand and familiar with every detail 
of the procedure; constant practice is the only 
thing that can produce this. There is a tend- 
ency among hospital authorities to think that 
one nurse is as good as another. A strange 
nurse can ruin an operative procedure, as can 
any unfamiliar person in the operating room. 

The anesthetist is in a special classification, 
for he plays such an important part. Any 
qualified anesthetist can do the work, espe- 
cially when he gets used to it. I do not believe 
any anesthetist can give a satisfactory anes- 
thetic for a brain case without practice. As 
in most subjects, there is no such thing as a 
heaven-sent genius. Here again there is a 
tendeney for hospital authorities to think that 
any anesthetist can give any anesthetic; this 
is entirely wrong. The various members of 
the team must become used to one another, 
and after a time everything goes smoothly. 
Practically every anesthetist I have had, has 
been excellent after about a month or six 
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before that time, they were a source 
Some of this is 
and this in 


weeks ; 
of anxiety and apprehension. 
due to the choice of anesthetic, 
itself is limited because of the use of the 
electrosurgical unit. The best anesthetic 
would be some form of natural sleep, which is 
unavailable. It has been our custom 
to use avertin, tribromethanol with amyleue 
hydrate as a basal anesthetic. This is given 
in the patient’s room and eliminates the fear 
of the preliminaries to the operation. In the 


so far 


operating room, the anesthetic is maintained 
by intratracheal nitrous oxide and oxygen. 
In other clinics sodium pentothal is used 


almost exclusively, and in capable hands this 
can be a very satisfactory anesthetic. Con- 
stant practice makes perfect with almost any 
medium. In our operating room the anes- 
thetist gives intravenous solutions and blood. 
Soon the most difficult cases can be handled 
without effort by a well coordinated team. 
More and more neurosurgery will be done, 


and everywhere neurosurgeons are gradu- 
ating from their apprenticeship into respon- 


sible positions in various communities. The 
work is highly technical and is definitely not 
a one-man job, though one person must direct 
and synchronize it. The neurosurgeon must 
gather round him a team that he understands 
and which understands him. At least one 
member of the neurosurgical team must be a 
constant inmate of the hospital where ihe 
work is done. The operation is only one of 
the steps in the care of the patient, and a 
constant system of preoperative and _ post- 
operative care must be established. Casual 
operations in distant hospitals, where neuro- 
surgically trained personnel is not available, 
should be reserved for serious emergencies 
and minor eases. Even so, lack of necessary 
equipment may be more of an adverse factor 
than the transportation of the patient to the 
equipment. Many of these points were clearly 
brought out during the war by establishing 
neurosurgical centers, which turned out such 
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an excellent quality of work as to make one 
wonder what would have happened without 
them. The accomplishments of these neuro- 
surgical centers with their team work is only 
beginning to be appreciated ; fortunately, those 
in authority were sufficiently far sighted to 
make them possible. Private and semiprivate 
practice can be similarly modified to obtain 
these advantages without sacrifice of the indi- 
vidual liberty of the medical men involved. 
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The Clinical Significance of Proteins and Amino 
Acids in Surgery’ 


WILLIAM S. HOFFMAN, Pu.D., M.D., F.A.C.P.+ 
CHICAGO, ILLINOIS 


HE concept of protein deficiency as a 
factor in disease is relatively new. It is 
true that Voit and others in the last 
century had recognized the need of an ade- 
quate protein intake for proper nutrition. 
But none of these early investigators visual- 
ized any connection between such require- 
ments and the development of clinical 
symptoms of protein deficiency. It was not 
until 1917 that Epstein! offered the now 
firmly established theory that the edema found 
in certain types of kidney disease—the so- 
ealled nephrotic syndrome—was due to the 
loss of serum protein in the urine. His 
recommendation of a large intake of protein 
in such eases is probably the first instance of 
the therapeutic use of high protein diets. 
Even Epstein at this time probably had no 
real understanding of the relation of the loss 
of serum protein to the development of a 
generalized protein deficiency. A high pro- 
tein diet was necessary merely to replace the 
large losses of serum protein in the urine. 
The fact that hypoproteinemia was only part 
of a general loss of protein from the tissues 
as a whole became clear from the studies of 
Madden and Whipple. That such hypopro- 
teinemia with its associated general tissue 
protein deficiency occurred in many condi- 
tions other than those with severe loss of 
protein in the urine was first recognized dur- 
ing the first World War in the phenomenon 
of famine edema and from the studies of 
Peters and his coworkers ® during the ’twen- 
ties. It was, however, not until the late 
thirties that the role of protein deficieney 
in the complications of surgery, especially in 
elucidated. 


eastro-intestinal diseases, was 


* Some of the material in this paper was presented 
before the Division of iei i 
Chemical Society, Sept. 11, 1946, 

¥ Director of Biochemistry, Cook County Tlospital and 
the Ilektoen Institute for Medical Researeh, Chi 


waLo, 


Among the important contributors in this 
field were Mulholland e¢ al.,f Elman and 
Licher,® Kagan,® Radvin* and Casten and 
Bodenheimer.*® 

The adult requirements of protein in the 
diet are now well established. In the normal 
wear and tear of the body tissue, proteins 
are hydrolyzed to amino acids. Some of these 
amino acids are used over again to build new 
protein molecules, but a portion of them is 
deaminized. The ammonia formed is con- 
verted to urea and excreted. In addition, 
some amino acids as such are lost in the urine. 
Because of this relative inefficiency in the 
body economy, it is necessary for the adult 
to replace the lost protein ‘‘building-stones”’ 
by an adequate intake of protein. In normal 
individuals, a diet containing 1 Gm. of pro- 
tein per Kg. of body weight per day is more 
than adequate to meet the daily requirements, 
especially if more than half of this amount 
comes from the so-called biologically-valuable 
proteins, namely, the proteins of milk, eggs, 
poultry, fish, meat and cheese. Positive nitro- 
gen equilibrium can be achieved with much 
less than 1 Gm. protein per Kg., if the calorie 
requirements are met by an adequate intake 
of carbohydrate. On the other hand, when 
the diet is calorically insufficient, intake of 
even more than 1 Gm. of protein per Kg. may 
not produce nitrogen equilibrium, since a 
greater portion than usual of the amino 
acids will be deaminized and the deaminized 
moieties used up as sources of energy. 

Protein deficiency oceurs in a large variety of 
circumstances, most of which should be obvious but 





which are often forgotten in the evaluation of the 
clinical condition of a patient. Among the impor- 
tant mechanisms producing protein deficiency are 
the following: 

La ased d intake of protein, as in 
famine, poverty, voluntary dictary restrictions, 
obstructive conditions of the eastro-intestinal tract, 














VOL. X 
NO. 5 WwW. S. 


pre- and postoperative starvation, anorexia and 
repeated vomiting. 

2. Decreased absorption of protein, as in cancer 
of the stomach, pancreas or liver, diarrhea or dysen- 
tery, ulcerative diseases of the intestine and con- 
ditions associated with diversicn or absence of 
pancreatic juice or bile from the intestine. 

3. Decreased formation of blood proteins, as in 
diseases of the liver in which organ albumin and 
fibrinogen are believed to be formed, and involve- 
ments of the reticulo-endothelial tissues of the body 
where globulin is said to be produced. 

4. Increased loss of proteins as in kidney dis- 
eases; burns, in which protein-rich exudates are 
lost from the surface of the wound; hemorrhage, 





HOFFMAN 


J. INTERNAT. 
COLL. SURG. 


draining sinuses or abscesses; excessive vomiting 
or diarrhea; suction drainage through Levine tubes; 
paracentesis, abdominis and thoracis; breakdown 
of necrotic tissue in the course of infections, can- 
cers or surgical operations. 

5. Increased requirements of proteins as in hyper- 
thyroidism, fever, pregnancy and leukemia. 

Proteins are essential to all protoplasm, 
and are involved both in the maintenance of 
the structure of the cell and in its enzymatic 
metabolism, since enzymes themselves are pro- 
teins. Many of the hormones are proteins; 
others may be associated with proteins in 
their activity. The vital activity of the blood 
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is maintained by proteins: the control of O2 
and COs through hemoglobin and the enzy- 
matic proteins of the red cells; the homeo- 
static control of the volume of the circulatory 
blood and that of the interstitial fluids through 
the plasma proteins; blood clotting through 
thrombin, fibrinogen and other plasma protein 
factors ; the defense against infection by means 
of antibodies now believed to be in the gamma 
¢lobulin fraction of the blood. Thus all bio- 
logic processes depend upon the maintenance 
of a proper quantity of the various proteins. 
Protein deficiency will then ultimately mani- 
fest itself in a deterioration of all bodily 
functions and eventually, of course, in death. 
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ACIDS 

There are specific clinical effects of protein 
deficiency that are important not only because 
they aid in the recognition of the deficient 
state, but also because they permit an under- 
standing of the clinical problem of the asso- 
ciated medical and surgical condition. The 
most important of the symptomatic manifesta- 
tions of protein deficiency are the following: 

1. Peripheral edema. The quantity of the inter- 
stitial fluids is maintained constant by a balance 
between osmotic pressure of the plasma proteins 
and the hydrostatie pressure of the blood in the 
capillaries of the body. When the quantity of 
fluid filtered through the capillaries at the arterial 
end continues to be greater than that which is 
absorbed back into the capillaries at the venous 
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j Positive balance obtained with 60 Gm. 
(Reprinted by permission of Archives of Surgery.) 
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end, an accumulation of fluid occurs in the extra- 
cellular spaces of the tissues which, when clinically 
demonstrable, is called edema. This condition 
occurs under several circumstances, one of which 
is that in which the serum protein concentration 
has been appreciably reduced. The common sites 
of the edema are the dependent portions of the 
body and the regions of low elastic tissue pressure. 
In the former, the tendency to edema is enhanced 
by the increased hydrostatic pressure; in the latter, 
by the lack of resistance of the tissues. This type 
of edema occurs in most severe form in conditions 
associated with large losses of serum proteins in 
the urine, but may be seen in other kinds of 
protein deficiency. 

2. Visceral edema, involving the lungs, intestines 
and other organs. Such edema is potentially more 
dangerous than that found in the regions under 
the skin. 

3. Obstruction, partial or complete, of the in- 
testine at the site of stomata because of edema 
of the bowel wall. 

4, Diminished gastro-intestinal motility because 
of edema of the bowel wall, leading in moderate 
cases to distention, in severe cases to paralytic 
ileus. 

5. Delayed wound healing, because of protein 
deficiency and because of edema of the wound sur- 
faces. In surgery, postoperative evisceration has 
been found to occur on this account. 

6. Liver damage and greater susceptibility cf 
the liver to intoxication by drugs. 

7. Increased susceptibility to infection. It has 
been shown by Cannon”® and others that there is 
a marked lowering of the gamma globulin fraction 
of the plasma proteins in protein deficiency. In this 
fraction reside the plasma antibodies. Cannon has 
heen able to demonstrate the diminished develop- 
ment of specific antibodies in protein deficient 
animals, 

8. Susceptibility to shock. Since shock itself 
is associated with a lowered plasma volume, devel- 
opment of the shock condition is easier, if hypo- 
proteinemia and its accompanying diminished 
plasma volume is already present. 

9. Diminution or complete absence of urine 
associated with a diminished blood volume. Rhoads 
et al.”* demonstrated the difficulty of restoring nor- 
mal blood volume and adequate urine flow in post- 
operative conditions associated with low serum pro- 
tein. When saline fluids are given to such a patient, 
they not infrequently tend to increase the periph- 
eral or visceral edema without producing a marked 
increase in blood volume and in urine flow. 

10. Anemia. Whipple ?° has demonstrated the 
importance of protein as well as iron in hemoglobin 
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production. Such anemia is sometimes not reeog- 
nized beeause the patient has a diminished plasma 
volume. 


11. Increased tendeney to thrombosis and 
embolism. This is an indirect result of delayed 
convalescence and ambulation because of poor 
nutrition. 


Recognition of protein deficiency —sSince 
it has been found that generalized protein 
deficiency is always associated with a diminu- 
tion in serum proteins, the determination of 
the concentration of the latter has been uti- 
lized as a measure of protein deficiency. The 
normal serum protein concentration ranges 
from 6.5-8.0 Gm. of protein per 100 ¢.¢., with 
an average of about 7.0. Of this 7.0 Gm., 
4.5 is albumin, as determined by salting-out 
methods. Albumin represents the osmotically 
smaller molecules which play the important 
role in preventing edema and maintaining 
blood volume. Their average molecular weight 
is about 70,000. The rest consists of globulin 
which has an average molecular weight of 
about 165,000, and which can be separated 
by electrophoresis into alpha, beta and gamma 
fractions. Since the globulin portion tends 
to remain more nearly constant in protein 
deficiency, the determination of the total 
serum protein concentration has been regarded 
(but not always justifiably) as a measure of 
the albumin concentration and therefore of 
protein deficiency. Rapid laboratory methods 
have been worked out for the estimation of 
serum protein concentration by determining 
the rate of fall of a drop of serum through 
a column of liquid of known specifie gravity, 
based on the proportionality of the specific 
gravity of serum to the concentration of pro- 
tein. This phenomenon is the basis of the 
method of Barbour and Hamilton?! and of 
Kagan.'* Another similar method is that of 
Van Slyke, in which the direction of move- 
ment of a drop of serum allowed to fall into 
a solution of copper sulfate of varying specific 
gravity is determined. The specific gravity 
of the serum is equal to that of that solution 
in which there is no immediate upward or 
downward movement. The classical chemical 
method for the determination of serum pro- 
tein is of course the Kjeldahl method, with 
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volumetric or colorimetric determination of 
the formed ammonia. Albumin is determined 
in a filtrate of serum after addition of the 
proper concentration of ammonium sulfate, 
sodium sulfate or sodium sulfite to salt out 
the globulin fraction. 

Because the concentration of protein may 
appear to be greater than it actually is in 
the presence of a diminished plasma volume 
(since the total amount of circulating water 
is diminished ), protein deficiency may not be 
unmasked by a determination of the serum 
protein concentration. It may be necessary 
to ascertain the total circulating protein 
by determining the plasma volume by one 
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of the dye methods and multiplying this 
volume in ce. by the concentration of protein 
in Gm. per cc. The average person weighing 
70 Kg. will normally have about 50 cc. of 
plasma per Kg., or a total of about 3,500 cee. 
The total circulating protein in such an indi- 
vidual will be 3,500 x 0.07 or 245 Gm. In 
dehydrated individuals with protein defi- 
ciency, Abbott and Mellors 14 have found that 
that though the protein concentration may 
be 6.5 Gm. per 100 ce. (which appears to be 
normal), the actual plasma volume may be 
only 2,100 ec., and the total circulating pro- 
tein thus only 136.5 Gm., or less than 56 per 
cent of normal. 
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amino acids as only source of protein. 
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The weight loss in a person with malnutri- 
tion may be used as a guide to the total pro- 
tein loss. If the formula derived empirically 
by Lusk !° in his study of starvation can be 
applied to clinical malnutrition, namely 30 
Gm. of nitrogen for every Kg. of weight lost, 
then a patient with cancer of the esophagus 
who has lost 15 Kg. will have a body protein 
nitrogen deficiency of 450 Gm. The recogni- 
tion of such a quantity is important, for, as 
will be shown further, a so-called successful 
program of protein restitution might produce 
a positive nitrogen balance of 4 Gm. a day. 
Such a program would require 113 days for 
complete recovery of lost tissue proteins. 
Elman '° has estimated that for every 31 Gm. 
of new protein formed in a patient treated 
for protein deficiency, 30 Gm. appears as 
tissue protein and only 1 Gm. as serum pro- 
tein. If this formula is correct, then the 
patient who had 136.5 Gm. of total cireu- 
lating protein instead of a normal of 245, 
would need, in order to restore the lost 108.5 
Gm. of serum protein, to retain a total of 
31 x 108.5 or 3,363.5 Gm. of protein, the 
nitrogen of which, on the basis of 16 per cent, 
is 5388 Gm. This value is of the same order 
as that determined by the Lusk formula. 

Treatment of protein deficiency.— Obviously 
the treatment of protein deficiency is a diet 
high enough in protein to produce a markedly 
positive nitrogen balance. This should be done 
prophylactically, whenever possible, for it is 
usually much easier to prevent protein loss 
than to make restitution for it. In surgical 
cases, the large inevitable postoperative losses 
of nitrogen may be anticipated by a high 
protein diet and large transfusions of blood 
before and immediately after operation. In 
actual management of cases in which the de- 
ficiency already exists, the diet should be as 
rich in protein as possible. With the ordinary 
foods, it is possible to give as much as 125 Gm. 
of protein daily, if the patient’s gastro-intes- 
tinal condition permits the large bulk, and 
especially if milk and cheese are well tolerated. 
In such diets, it is desirable to limit the fat, 
if possible, and to utilize those vegetables and 
fruits that are high in carbohydrate and low 
in bulk. 


In most cases of protein deficiency, even if 
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the patient is able to take food orally, the 
limitations of appetite and volume capacity 
of the stomach make a high intake of natural 
protein food impossible. In such cases it is 
advisable to incorporate in the diet concen- 
trated protein foods such as dried whole milk, 
soybean flour, peanut flour and dried brewer’s 
yeast. With the judicious use of such protein 
stretchers, it is possible to increase the protein 
content of the diet considerably without 
marked increase of the bulk of the diet. We '* 
have been particularly successful in the uti- 
lization of a new powdered protein especially 
prepared from lactalbumin (EKssenamine, 
kindly furnished by Frederick Stearns and 
Company). In a series of 14 cases of protein 
deficiency in surgical patients, we have found 
it possible to administer as much as 30 Gm. 
of nitrogen daily, most of which came from 
the Essenamine incorporated with the regular 
diet. The daily positive nitrogen balance in 
these cases ranged from 6—20 Gm. of nitrogen, 
with an average of 12 Gm. These patients 
demonstrated marked increases in serum pro- 
tein concentration even while the plasma 
volume was increasing and showed an im- 
provement in general well being. The results 
of one such ease are shown in Figure 1. 
Amino acids in the form of protein hydro- 
lysates can at times be administered orally 
or through an intranasal catheter into the 
stomach to furnish large quantities of protein 
nitrogen. Co Tui and his coworkers !® have 
been eminently successful in the use of this 
form of alimentation in the treatment of 
peptic ulcer. They were able in cooperative 
patients to administer as much as 400 Gm. of 
amino acids along with glucose by the intra- 
nasal route. The limitations of this method 
are the requirement of complete cooperation 
of the patient, the annoyance of the intranasal 
catheter, the danger of esophagitis, the psy- 
chologie disadvantage of the unnatural dietary 
management and the frequent association of 
nausea, vomiting and diarrhea produced by 
the high concentration of osmotically active 
erystalloids in the gastro-intestinal tract. 
The Use of Parenterally Injected Amino 
Acids.—It is now well recognized that many 
patients with protein deficiency are unable 
to take sufficient quantities of proteins by 
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mouth to provide a positive nitrogen balance. 
Many patients, in fact, are unable to take oral 
alimentation all. These often have the 
severest degree of protein deficiency; for 
example, patients with esophageal, gastric cr 
intestinal obstruction, those with repeated 
vomiting from other causes and those who 
have just been operated upon. For such indi- 
viduals the need for a parenteral source of 
protein has long been recognized. Up to the 
thirties, such patients could only obtain solu- 
tions of glucose or sodium chloride by either 
subcutaneous or intravenous injection. With 
the development of blood banks and methods 
for storage of plasma, transfusions of whole 
blood or plasma became a suecessful instru- 
ment for intravenous protein alimentation. 
Kor severe anemia and for acute loss of plasma 
proteins as occur in hemorrhage, burns #nd 
shock, such transfusions are of course In- 
valuable and are often life-saving; but they 
are ineffective and impractical as means of 
restitution of severe and prolonged protein 
losses. Thus, 1,000 ce. of plasma furnishes 
70 Gm. of protein. ven if the daily injection 
of such quantities (equivalent to the plasma 
of 4 donors) were possible, the degree of posi- 
tive nitrogen balance obtained would be inade- 
quate to achieve recovery of protein stores. 
Some other or additional source of protein is 
necessary. In 1939, Elman and Weiner!” 
reported the successful intravenous injection 
of a protein hydrolysate into human subjects 
and thus inaugurated a new era in parenteral 
therapy. It is now possible to maintain at 
least for a limited period the nutritional re- 
quirements of patients by intravenous injec- 
tions of fluids furnishing water, NaCl, other 
mineral constituents, glucose and amino acids 
and vitamins. 

In the last eight years, the parenteral 
administration of amino acids has become an 
established clinical procedure. Its most ob- 
vious and most popular use has been in sur- 
gery, particularly that of gastro-intestinal 
diseases. One of the important advances in 
surgery of the last 15 vears is the recognition 
of the direct relationship of the patient’s state 
of nutrition to his chances of withstanding 
well the shock of the operation and the anes- 
thetic, of resisting postoperative infection, of- 
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achieving ptimary closure of the operative 
wound and of avoiding other postoperative 
complications. The patient should be in water 
and electrolyte balance during and after the 
operation. This can be accomplished by the 
judicious administration of physiologic saline 
solution, with addition of water in the form 
of 5 per cent glucose solution before and im- 
mediately after the operation. The criteria 
for the quantities required are restoration of 
the proper tone of skin, mucous membranes 
and soft tissues, maintenance of normal con- 
centration of serum chloride, sodium and bi- 
carbonate; and exeretion of an adequate 
quantity of relatively dilute urine. Postoper- 
ative starvation and its accompanying acidosis 
can be prevented by the injection of glucose 
solution. Anemia is corrected or avoided by 
large whole blood transfusions. Deficiency 
of vitamin B complex and vitamin C is obvi- 
ated by large doses of those vitamins, paren- 
terally if necessary. Protein deficiency is 
treated by injections of amino acids for as 
long a preoperative time as the condition of 
the patient allows, and for as long a period 
postoperatively as is required to restore the 
patient’s ability to take adequate nourishment 
by mouth. Such a regimen often requires the 
administration of 4 L. of fluid a day, a good 
portion of which may be hypertonic, and 
which may, therefore, eventually produce 
thrombosis of the available veins. 

Our experience with parenteral administra- 
tion of amino acids at the Cook County Hos- 
pital has been founded on careful nitrogen 
balance studies carried out on 34 patients 
with protein deficiency, in whom the only 
source of protein nutriment was parenterally 
injected amino acids. In 14 patients, the 
product used was Prenamine,* a casein acid 
hydrolysate fortified with tryptophane and 
put up in a 15 per cent solution. In 20 other 
patients, the studies were made with a lyophi- 
lized casein acid hydrolysate fortified with 
tryptophane.t With both products it was 
found possible to obtain positive nitrogen 
balance in most patients with reasonable 
quantities of amino acid preparation. In 


* Furnished Irederick Stearns and Company, 


Detroit, Mich. 
+ Furnished by Interchemical Corporation, Biochemical 
Division, Union, N. J. 
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the earlier studies,?? some patients achieved 
positive nitrogen balance on 60 Gm., others 
on 90 and still others required 120 Gm. 
In only one patient out of the 14 was it 
impossible to obtain positive balance. Simi- 
larly in the later studies, positive nitrogen 
balance was achieved in 19 eases out of 20. 
In this latter study,2 a more thorough in- 
vestigation was made of the relation between 
nitrogen intake and nitrogen balance. The 
patients’ nitrogen excretion was studied dur- 
ing a period of zero intake of nitrogen and 
after progressively increasing quantities of 
amino acids per day, the caloric intake being 
kept adequate in all cases by oral and intra- 
venous administration of carbohydrate. It 
was found that in these human subjects with 
protein deficiency, quite as Allison et al.** 
demonstrated in dogs made hypoproteinemic 
by plasmaphoresis, the nitrogen intake re- 
quirements for nitrogen equilibrium varies 
with the endogenous nitrogen excretion, and 
that the latter appears to be lower in the more 
chronically protein deficient individuals. 
More nearly constant was the slope of the 
curve of nitrogen balance as compared with 
nitrogen intake. This is a measure of the 
biologie value of the protein. The average 
value for this slope was 0.68 as compared 
with 0.80 for casein administered orally in 
dogs.” The average intake required for nitro- 
gen balance was 129 mg. N per Kg. per day. 

That some patients cannot be brought into 
nitrogen equilibrium even with high intakes 
of protein is now well recognized. These are 
usually patients with recent acute injuries 
such as a major gastro-intestinal operation, 
burns and severe trauma. This phenomenon 
is spoken of as the catabolic effect of trauma, 
in which the tissues are temporarily unable 
to synthesize proteins from amino acids, pos- 
sibly because one or more essential amino 
acids are being utilized for other purposes. 

In both these studies, the patients bore the 
regimen well and usually showed some im- 
provement after several days. There were 
practically no reactions to the injections other 
than oceasional nausea and vomiting, if the 
injections were given too rapidly. Studies ** 
of the plasma amino acid levels during ad- 
ministration of the hydrolysate tended to show 
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that nausea and vomiting were most likely 
to occur if the level rose much above 10 mg. 
per 100 ce., but this finding was not con- 
sistent. There is some belief that glutamic 
and aspartic acids are the causative factors 
in the production of vomiting. The lyophi- 
lized preparation was especially prepared so 
as to diminish the quantity of these acids, and 
possibly that is why we found that we could 
give as much as a 10 per cent solution at a 
rate of 50 to 60 drops per minute or about 
25 Gm. per hour. 

It was found that positive nitrogen balances 
higher than 4 Gm. per day were difficult to 
obtain. Since a parenteral program could not 
easily be maintained for longer than two or 
three weeks, patients with severe protein de- 
ficiency obtained only a moderate nutritional 
benefit from this alimentation. Serum pro- 
tein levels rose only slightly.in some cases, in 
others not at all. Nevertheless, the parenteral 
feeding was frequently associated with a sense 
of weil being, part of which may have been 
due to restoration of normal water and elec- 
trolyte patterns, both extracellularly and in 
the cells themselves. The protocols of two 
cases are shown in Figures 2 and 3. 

The clinical impression gained by these 
studies was that the parenteral injection of 
amino acids was an important nutritional 
instrument in the pre- and _ postoperative 
management of patients with surgical diseases, 
but that it was impractical, when used as 
the only source of nitrogen, in restoring the 
large nitrogen losses of such patients. On the 
other hand, it was recognized that if such a 
parenteral regimen were supplemented by 
large transfusions of blood, and by as high 
an oral nitrogen intake as possible, much 
better and faster clinical improvement could 
be achieved. 


SUMMARY 


Protein deficiency is an important cause of 
clinical debility in a variety of diseases, par- 
ticularly in surgical gastro-intestinal diseases. 
It can usually be recognized by a determina- 
tion of the serum protein concentration, if 
proper precautions are taken and especially 
if consideration is given to the plasma volume. 

A high protein diet should be prescribed 
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both as prophylaxis and as treatment for 
patients who are to undergo extensive gastro- 
intestinal operations. Whole blood transfu- 
sions before and after operations are valuable 
in combatting anemia and in anticipating pro- 
tein losses. Plasma transfusions are impor- 
tant in acute serum protein losses, but are 
impractical as a method of restoring long 
standing protein deficiency. 

Special concentrated proteins should be 
used to augment the protein content of the 
diet. It is possible by such means to vive 
300 Gm. or more of protein a day for long 
periods. For patients unable to take any or 
adequate quantities of protein by mouth, the 
parenteral injection of amino acids becomes 
the only practical means of producing posi- 
tive nitrogen balance. However, careful bal- 
ance studies demonstrate that such a paren- 
teral program, which must include injections 
of salt, glucose and vitamins, usually produces 
a retention of no more than about 4 Gm. of 
nitrogen daily. Since many surgical patients 
may have a deficiency of 450 or more Gm. of 
protein, such a parenteral program is inade- 
quate and must be supplemented by whole 
blood transfusions and by resort to high pro- 
tein feeding as soon as the patient is able 
to take food by mouth. 

Blood chemical changes following amino 
acid injection are usually insignificant. On'y 
when the speed of injection is higher than 25 
Gm. per hour, does the plasma amino acid 
level rise high enough to produce nausea, 
vomiting and other symptoms. 


SOM MAIRE 


La déficience des proteines est un faecteur 
important de la faiblesse, de la débilité eli- 
niques d’un grand nombre de _ maladies, 
surtout des maladies gastro-intestinales du 
domaine chirurgical. Généralement on recon- 
nait cet état par la détermination de la con- 
centration du serum proteine en prenant les 
precautions requises et en prenant aussi en 
considération le volume du plasma. Une diéte 
renfermant une haute quantité prophylactique 
et comme traitement chez tous les malades qui 
doivent étre opérés pour des lésions gastro- 
intestinales importantes. Des transfusions 
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sanguines seront employées avant et apres, 
l’acte opératoire pour combattre ]’anémie et 
atténuer les pertes de serum proteine. Les 
transfusions de plasma sont utiles pour remé- 
dier aux pertes aigués de proteine mais ne 
sont pas d’un usage pratique pour remédier 
aux déficiences de longue durée. 

Des préparations de proteines concentrées 
seront employés pour augmenter les proteines 
de la diéte. I] est possible de donner 300 
grammes ou plus par jour de proteine pour 
de longues périodes. Pour les malades qui 
ne peuvent pas prendre une quantité adéquate 
de proteine par bouche, on aura recours aux 
injections parentérales. Il faut dans ces cas 
inclure du sel, du glucose et des vitamines. 
Comme de nombreux malades ont une dé- 
ficience de 450 grammes ou plus de proteines, 
les injections parentérales seront supplé- 
mentées par des transfusions sanguines et 
aussi une haute quantité de proteines par 
bouche aussistat que le malade peut étre ali- 
menté par la voie buecale. Les changements 
chimiques du sang par suite de l’emploi paren- 
térale de proteines sont insignificants. Seule- 
ment quand la rapidité de l’injection dépasse 
25 grammes par heure il y a parfois des nau- 
sées, des vomissements et d’autres symptomes. 


SUMARIO 


La deficiencia proteica es unt de las causas 
importantes de debilidad clinica en un gran 
numero de enfermedades, y muy especial- 
mente, en las enfermedades quirtrgicas del 
aparato digestivo. Esta deficiencia se puede 
diagnosticar determinando la concentracién 
de las proteinas del suero en relacién con el] 
volumen total del plasma. 

Una dieta rica en proteinas que son asimi- 
lables es de valor en el tratamiento profi- 
lactico y terapéutico de las enfermedades 
quirtrgicas del aparato digestivo. 

Las transfusiones de sangre antes y des- 
pues de las intervenciones quirtrgicas son 
de gran valor en el tratamiento de la anemia 
y de la deficiencia proteica resultantes de la 
perdida de sangre durante dicha intervenci6n. 

Las transfuciones de plasma tienen gran 
valor terapéutico en el tratamiento de las 
perdidas agudas de las proteinas del suero, 
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pero son impracticas cuando esta perdida es 
crénica y de larga duracién. En estos casos 
cronicos se debe de recurrir a las prepara- 
ciones especiales de proteinas concentradas en 
cantidad suficiente para suministrar una dieta 
que contenga por lo menos 300 gramos de 
proteinas diariamente; y cuando esto no es 
posible el tratamiento debe e ser comple- 
mentado con las inyecciones parentericas de 
soluciones de aminoacidos, glucosa, cloruro Ge 
sodio y vitaminas. Si estas medidas no son 
suficientes para corregir la deficiencia entoces 
se debe de recurrir a las transfuciones de 
sangre periodicamente hasta que el paciente 
este en condiciones de ingerir una ecantidad 
amplia y sufiente. 

Las inyecciones parenterales de aminoacidos 
no producen cambios quimicos de significancia 
en la sangre y solo causan reacciones carac- 
terizadas por nausea, vomitos y otros sintomas 
toxicos, cuanda se inyecta mas de 25 gramos 
por hora. 


CBon 


HeoctaToK MpoTenHa ABJIACTCA BaxKHO! 
NpH4YHHOH KJIHHHYeCKOrO H3HeEMOXKeHHA 
pH MHOrHXx Oo7e3HAX, OCOOeHHO TIpH %Ke- 
JYMOUHO-KHUWe4HbIX XHpypruyeckux 60- 
Je3HAx. Ero MOXKHO pacno3HaTb onpese- 
J@HHeEM KOHIUCHTPallHH MpoTenHa CbIBOpOT- 
KH, HO HYXHO NPHHATb NMpaBHJIbHble mper- 
OCTOPOXKHOCTH H OCO6eHHO MPHHATb BO 
BHHMaHHe OObeM Ma3MbI. 

BbicoKaA MpOTeHHOBad ANITA LIA OOub- 
HbIX, KOTOPbiIe JOJDKHbI MOABeprHyTbcA 
601bWIOM %*KeTyLOUHO-KHWe4HOH omnepa- 
UHH, ABIAeCTCA KaK MpoduaaKTHyeckon, 
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Tak HM TepaneBTHyeckKoH Mepon. Tlepean-- 


BaHHe NOHO KPOBH JO HW Nocse Onepalun 
ABIACTCA OUCHb WEHHOH MepoOH AIA Npesy- 
npexKeHHA aHeEMHH HW NMOTepH NMpoTenHa. 
MepeuB 11a3Mbl O4eHb BaxKeH IPH OCTpoH 
ChIBOPOUHOH NOTepH MpoTenna, HO He Mpak- 
THUeH Kak CMOCOO BOCCTaHOBJeHHA MpoTe- 
HHOBOrO HeOCTaTKa, CYyULeCTBOBaBIUero 
mouroe BpeMaA. 

CneuvabHble KOHICHTPaTbI MmpoTenHa 
HeEOOXUAHMbI JIA MOBbILICHHA MpOTeHHO- 
BOrO cCOepxKaHHA AMITbI. Takum mytem 
MOXKHO aTb 300 rpaMMosB UH OoubUe Npo- 
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TeHHa B J@Hb B TeYeHHe JVIMHHOFO MepHo- 
na. Jaa 60bHbIX, KOTOPbIe He MOTyT NO- 
rIOTHTb a9KBATHOe KOJIHYeCTBO MpoTeH- 
Ha, Map39HTeNaJIbHaA UH beKUMA AMHHOKH- 
COT ABJIACTCA @€HHCTBCHHBIM lpakTHue- 
CKHM CinOcO6OM OGecne4eHHA NOMOKUTECIb- 
HOrO a30THOrO OasaHca. Ho TouHbie HC- 
CI@OBaHHA 93TOTO GOawaHca MOKa3bIBaloT, 
4TO IPH TaKOH Map9HTepadbHOH Mmporpam- 
Me, BKJHOUAIOUIeEH TaKKE HH'bIKUHIO CaJH- 
HOB, IJIKOKO3bI H BATAMHHOB, OObIKHOBCHHO 
yepoxKuBaeTcaA He OONbIe 4eM 4 rTpPaMMOB 
a30Ta @2KeHEBHO. Tak KaK MHOrHe XHpyp- 
ruyeckHe OOJIbHbIe MOryT HMeTb HeOCTA- 
TOK 450 u 6ouee rpaMMOB MIpoTenHa. TO 
nap3HTepaibHaA MporpaMMa He SABIAeTCA 
a3KBaTHOH WH AOWKHA ObITh NoNoMHeHA 
nepeIHBOM BCeH KPOBH H BBbICOKHM IIpo- 
TCHHOBbIM MHTAHHeM, Kak TOJbKO OO/IbHOH 
MOMKET eCTb. 

XMMHYeECKHE KPOBAHbIe NepeJHBbI MocAe 
BIIHBaHHA AMHHOKHCJIOT He3HAUHTEJIbHbI. 
TojbKO KOra ObICTpOTa BJIMBaHHA Mmpe- 
BOCXOAHT 25 gm. B 4ac, YPOBeCHb AMHHO- 
KHCJIOT B Wa3Me MOBbIMAeTCA LOCTATOU- 
HO, UYTOOLI NPOH3BECTH TOLWIHOTY, PBOTY HU 
upyrve CHMITOMBI. 
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Rupture of the Cervical Intervertebral Disks* 


R. GLEN SPURLING, M.D. 
LOUISVILLE, KENTUCKY 


AIN in the arm and shoulder is a com- 
plaint almost as common as_ backache 
and sciatica. These symptoms are too 

frequently called neuritis—toxic or inflam- 
matory in origin. With a better understand- 
ing of the mechanical factors involved in 
weight bearing, these misconceptions with 
respect to the painful arm and shoulder and 
the painful back and leg are gradually be- 
coming obsolete. 

The purpose of this report is to discuss one 
of the more common causes of shoulder and 
arm pain and at the same time to indicate 
the pathologie conditions which must be con- 
sidered in the differential diagnosis. 


LITERATURE 

Early reports of cervical intervertebral 
disk ruptures indicate that the lesion is most 
likely to be confused with neoplasms of the 
spinal cord. These observations were limited 
to cases in which the rupture occurred near 
the midline where direct pressure upon the 
cervical spinal cord resulted. Such lesions 
do produce symptoms not unlike those of 
neoplasms of the cervical spinal cord, and in 
many instances it is impossible to distinguish 
them preoperatively. 

It was not until Semmes and Murphy" de- 
scribed the relatively minor symptoms pro- 
duced by lateral rupture of the cervical 
intervertebral disk, that an appreciation of 
this type of lesion received wider recognition. 
Since the publication of this important article, 
numerous observers* '* have described in 
minute detail the diagnostic features of lateral 
rupture of the fifth, sixth and seventh cervical 
intervertebral disks. 

Other observers * * 1 have described symp- 
toms produced by bony spurs protruding into 
the intervertebral foramina, thereby com- 
pressing the cervical nerve roots. Nachlas ™ 
quite rightly indicated that most cases of 


* From the Department of Surgery, University of Louis- 
ville School of Medicine, Louisville. 
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scalenus anticus syndrome were really cases 
of cervical root compression at the interverte- 
bral foramina. He obtained relief in many 
of them by traction of the cervical spine. 
Oppenheimer and_ associates,'* 14 after the 
study of 50 similar cases, came to the same 
conclusion. Keyes and Compere® called at- 
tention to these hypertrophic bony changes, 
but indicated that the lesion was probably 
initiated by a damaged intervertebral disk at 
the site of the bony spur and that primary 
cervical arthritis rarely caused localized root 
compression. 

The role of the scalenus anticus muscle in 
the production of arm and shoulder pain has 
been stressed by numerous authors.” 15: 16 
While its importance has undoubtedly been 
overemphasized, this syndrome still remains 
an important one in the differential diagnosis. 


ANATOMY AND PHYSIOLOGY 

The cervical spinal canal is more nearly 
filled with nervous tissue than either the 
dorsal or lumbar regions; consequently, any 
intraspinal mass causes early symptoms of 
cervical cord deficit. This is particularly 
true with ruptured intervertebral disks in 
which the mass of herniated nuclear material 
projects into the spinal canal near the mid- 
line. Such a lesion is of serious consequence 
because the direction of thrust backward into 
the spinal canal is in the immediate vicinity 
of the anterior spinal artery, and once this 
vessel is compressed, irreparable damage to 
the spinal cord rapidly ensues. 

The cervical spinal roots, unlike the dorsal 
and lumbar roots, emerge from the dura 
mater at right angles and lie immediately 
over the intervertebral disks. As a conse- 
quence, a lateral protrusion of the cervical 
disk may compress the nerve roots against 
the ligamentum flavum, lamina, pedicle or 
facet without much damage to the spinal 
cord (Fig. 1). 

The intervertebral foramina of the cervical 
spine have long vertical diameters with shal- 
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low anteroposterior diameters. The roots, as 
they pass through these foramina, are espe- 
cially vulnerable to pressure from a small 
bony spur or a laterally placed herniation of 
the nucleus pulposus (Fig. 2). 

The points of greatest strain in the cervical 
spine are at the fifth and sixth interspaces. 
Roentgenologists have long recognized the 
frequency with which the intervertebral disk 
is narrowed at these levels. The narrowed 
disk may be associated with x-ray evidence 
of localized arthritis (Fig. 3). Many patients 
with such x-ray findings have no symptoms 
referable to the neck or arms. 

The cervical spinal cord is composed of 
eight segments with eight anterior roots and 
seven posterior roots; the first cervical pos- 
terior root is usually absent. The first cervical 
motor root leaves the canal between the occiput 
and the atlas. The eighth cervical nerve 
exits at the foramen between the seventh 
cervical and first thoracic vertebrae. There- 
fore, a disk lesion at C-5 (between the fifth 
and sixth cervical vertebrae) causes direct 
impingement upon the sixth cervical nerve 
root, and one at C-6 (between the sixth and 


seventh cervical vertebrae) compresses the 
seventh cervical root. Recognition of this 


anatomic arrangement is important if the 
lesions are to be localized accurately on clin- 
ical findings. 
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PATHOLOGY 

Cervical ruptured disks may follow severe 
or minor injuries to the neck; many patienis, 
however, give no history of trauma. In 
analyzing the reported cases, it would appear 
that the midline cervical disk lesions which 
compress the spinal cord are much more fre- 
quently the result of trauma than the small 
laterally placed lesions which cause only arm 
and shoulder pain. That degenerative pro- 
cesses play an important role in the produe- 
tion of the lesion is indicated by the frequency 
with which there is roentgen evidence of 
localized arthritic spurs and narrowing of 
the intervertebral disk at the site of the lesion. 

The quantity of nucleus pulposus in a 
herniated cervical disk is relatively small as 
compared with that in the lumbar region. As 
a consequence, even in acute cases, one is sur- 
prised to find at operation a relatively small 
mass compressing the nerve root or even the 
spinal cord. In many instances, the herniated 
portion of the disk is surrounded by bone. 
These bony prominences, known as_ osteo- 
phytes, may project into the intervertebral 
foramina. 

SYMPTOMS 


Pain and stiffness of the neck are usually 
the first symptoms. Not infrequently, after 
the initial bout of stiff neck, the patient will 





Fig. 1.—Diagram showing mechanism by whica laterally placed, rup- 
tured disk may compress nerve root without appreciable impinge- 
ment on spinal cord. 
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experience no further local discomfort. 
Symptoms may consist entirely of pain into 
the shoulder and down the arm into the hand. 
Any sudden movement of the head or neck, 
coughing, straining or sneezing may intensify 
the pain or produce a feeling of ‘‘electric 
shock’’ into the arm and hand. 

The pain is usually made worse by main- 
taining a single position. Not infrequently, 
a patient will get out of bed several times at 
night to change his position completely in 
order to relieve the discomfort. The points 
of maximum pain are the base of the neck, 
the tip of the shoulder and the arm down to 
the elbow. Occasionally, the pain extends into 
the hand, but paresthesias and numbness in 
the hand are usually more aggravating than 
is the pain. 

Not infrequently, the patient states that his 
whole hand ‘‘goes to sleep,’’ that it has a 
feeling of numbness, that it feels cold to touch 
and that it appears blue in color. As will be 
pointed out later, these vascular symptoms 
are part of an associated scalenus anticus 
muscle spasm which may completely becloud 
the clinical picture. Weakness of the arm 
and at times atrophy and _ fibrillation of 
muscles are frequently noted and may he 
severe. 

If the lesion is a large one and compresses 
the cervical cord, the usual symptoms of 
spinal cord deficit are present. These symp- 
toms are identical with cervical cord tumor 
and will not be reiterated here. 


SIGNS 


Sensory.—Strangely, many patients com- 
plain severely of recurrent numbness and 
tingling into the hand and forearm, and yet 
no sensory deficit can be demonstrated by the 
usual clinical tests. In the same ease, if the 
neck and head are tilted toward the painful 
side and pressure is applied to the top of the 
head, the whole radicular pattern may be 
reproduced. If the compression has become 
long and severe, sensory deficit can usually 
be demonstrated with ordinary tests. Pares- 
thesias can occasionally be demonstrated by 
gently stroking the skin in the involved 
dermatome. The sensory patterns associated 
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with lesions of the sixth and seventh cervical 
roots are illustrated in Figures 4 and 5. 

Motor.—Objective muscular weakness may 
be difficult to demonstrate, even though the 
patient complains that the involved extremity 
is weaker than normal. When muscle deficit 
can be demonstrated, it may have great diag- 
nostic as well as localizing significance. The 
biceps brachialis is supplied chiefly through 
the fifth and sixth cervical nerve roots; 
whereas the triceps brachialis is supplied 
chiefly through the seventh and eighth cervical 
nerve roots. Therefore, weakness of the biceps 
with normal triceps function frequently oc- 
curs with lesions of the sixth cervical root 
(the disk between the fifth and sixth cervical] 
vertebrae). A weak triceps and a normal 
biceps indicate a lesion of the seventh cervical 
nerve root (the disk between the sixth and 
seventh cervical vertebrae). 

Reflex Changes.—Lesions at C-5 disk are 
characteristically associated with diminution 
or absence of the biceps reflex ; whereas lesions 
at C-6 disk are associated with diminution or 
absence of the triceps jerk. The other tendon 
reflexes in the upper extremity are usually 
not involved with lesions at these levels. 

Spinal tenderness at the site of the lesion 
is a frequent finding as in lumbar herniations 
of the nucleus pulposus. Percussion or pres- 
sure to the painful side of the midline may 
reproduce the radicular pain or paresthesias 
—radiating percussion pain (Fig. 6). 

The most important diagnostic test and 
one that is almost pathognomonic of a cervical 
intraspinal lesion is the neck compression test 
(Fig. 7). Tilting the head and neck toward 
the painful side may be sufficient to repro- 
duce the characteristic pain and radicular fea- 
tures of the lesion. Pressure on the top of 
the head in this position may greatly intensify 
the symptoms. Tilting the head away from 
the lesion usually gives relief. 


DIFFERENTIAL DIAGNOSIS 


Bony lesions of the cervical spine, either 
neoplastic or inflammatory, may compress 
one or more nerve roots in the foramina and 
cause radicular pain similar in every respect 
to cervical disk lesions. Neoplasms of the 
spinal cord, particularly these arising from 
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Fig. 2 (left).—Oblique view of cervical spine showing 
narrowing of intervertebral foramen at C-5. Note 
small osteophytes on anterior margin of foramen. 
Fig. 3 (right).—Lateral view of cervical spine. Arrow 
points to narrowed disk between fifth and sixth 
cervical vertebras. Note chip fracture of superior 
surface of body of fifth cervical. 





Fig. 4 (left).—-Dorsal view of Ole 
forearm and hand showing Fig. 6. — Radiation 
approximate areas into which pain can frequently 
pain or paresthesias radiate cr pg produced by 
in which sensation is dimin- percussing directly 
ihe, gehen sixth and veventh Gyor lesion, When 

ee “4° positive, test causes 


Vee, . a > ares 7 ou 
roughly to sixth cervieal der. Pain or paresthesias 
Pk to radiate into 
matome, lined area to seventh shoulder and arm. 
cervical dermatome. Fig. 5 
(right).—Ventral view of fore- 
arm and hand showing ap- 
proximate area into which 
pain or paresthesias radiate 
or in which sensation is dimin- 
ished, when seventh cervical 
root is compressed. 
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Fig. 7.-Method of performing neck com- 
pression test in patients with suspected 
ruptured cervical disks. 





Fig. 8 (left).—Pantopaque myelogram. Arrow points 
to large filling defect in opaque column. Ordinarily, 
laterally placed, ruptured disk does not produce such 
large deformity. Fig. 9 (right).—Pantopaque myelo- 
gram. Arrow points to obliterated axillary pouch at 
C-5. This deformity is characteristic of laterally 
placed, ruptured disk pushing into intervertebral 
foramen. 
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the nerve roots, may give identical symptoms. 

Scalenus anticus compression, with or with- 
out cervical rib, is the lesion most easily con- 
fused with ruptured cervical disks. The most 
important differential feature is that the nerve 
pain and paresthesias from scalenus anticus 
compression are referred to the dermatomes 
of the first thoracic and eighth cervical nerve 
roots (the ulnar distribution) ; whereas the 
pain and paresthesias of cervical disk lesions 
are in the distribution of the sixth or seventh 
cervical nerves (radial or median distribu- 
tion). Cervical ruptured disks below the 
level of the sixth interspace rarely occur; 
therefore, it should not be too difficult to 
separate the two lesions in the differential 
diagnosis. Furthermore, the scalenus anticus 
syndrome characteristically has a vascular 
component since the subclavian artery is so 
easily compressed against the first rib in the 
scalenus angele. 

It should not be forgotten that any lesion 
of the cervical spine may produce spasm of the 
scalenus muscle. It is not uncommon, in fact, 
to have the clinical features of a ruptured 
cervical disk overshadowed by a superimposed 
secalenus syndrome. However, if by com 
pressing the neck toward the painful side, 
pain, paresthesias and numbness into either 
the sixth or seventh cervical dermatome are 
produced, one may be sure that the symptoms 
are not due to scalenus compression, for these 
nerves cannot be involved by pressure within 
the sealenus angle. 

Undoubtedly the most common lesion pro- 
ducing pain in the shoulder and arm is fibrous 
ankylosis of the shoulder joint. The patho- 
logic anatomy of this lesion has not been 
completely clarified, inasmuch as it is still 
described by various authors as fascitis, bur- 
sitis, myositis, arthritis and fibrous ankylosis 
of the shoulder. In all such lesions some de- 
gree of spasm of the scalenus anticus muscle 
is evident; in some cases a compression of the 
neurovascular elements within the sealenus 
angle is sufficiently severe to cause deficits in 
both the vascular supply and the nerve fune- 
tion. Recognition of these lesions should not 
be particularly difficult, inasmuch as there is 
always present some degree of limitation of 
movement of the shoulder, particularly back- 
ward rotation and abduction. 
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ROENTGEN EXAMINATION 


Plain x-ray films of the cervical spine give 
invaluable evidence in many cases of ruptured 
cervical disks. The lateral films usually show 
narrowing of the interspace with loss of the 
normal lordotie curve even in a hyperextended 
position. Oblique views may show narrowing 
of the intervertebral foramen with prolifera- 
tion of bone in the foramen (osteophytes). 
These proliferative bony changes may be 
bilateral even though the symptoms are uni- 
lateral. 

Pantopaque myelography is an exceedingly 
accurate method of diagnosing ruptured cervi- 
cal disks. In the prone position, 6 ce. of pant- 
opaque are injected into the subarachnoid 
space by lumbar puncture. Before tilting the 
table, the patient’s head is held fully ex- 
tended by placing a small pillow under the 
chin, in order that the contrast material does 
not run into the basal cisternae of the skull. 
The head of the table is then tilted downward 
just enough to permit the pantopaque to col- 
lect in the cervical gutter. <A series of antero- 
posterior films are then made after balancing 
the column at the desired level with the fluoro- 
scope. The anterior surface of the cervical 
canal is outlined clearly, and each nerve root 
with its axillary pouch may be accurately 
identified. Larger lesions show a defect in 
the column (Fig. 8). Smaller lesions may 
show no defect other than an obliteration of 
an axillary pouch and root sleeve (Fig. 9). 


TREATMENT 


Conservative.—Conservative measures, un- 
doubtedly, have an important place in tlie 
treatment of ruptured cervical intervertebral 
disks, particularly if the symptoms are purely 
radicular with no evidence of cord compres- 
sion. If the lesion is suspected of being a 
fairly large one (as indicated by muscular 
wasting or marked sensory loss in the arm 
with or without signs of spinal cord deficit), 
then prompt operative intervention is advisa- 
ble because of the dangers of irreparable 
damage to the cervical cord. 

For the milder cases, a period of bedrest 
with halter traction may give lasting relief. 
The patient should have absolute bedrest and 
from 5-10 Ib. traction applied continuously. 
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If after three or four days there is no relief 
of radicular pain and muscle spasm, further 
conservative treatment will probably be of 
little avail. If the patient is comfortable in 
traction and the pain recurs mildly when 
weight bearing is resumed, a well fitting cervi- 
cal collar support may give symptomatic 
relief. 

Manipulation of the cervical spine in the 
presence of a ruptured intervertebral disk is a 
dangerous procedure and may result in irre- 
parable damage to the spinal cord. 

Operative Technic.—The upright position 
is ideal for operations in the lower cervical 
region (Figs. 10 and 11). Procaine nerve 
block or endotracheal ether anesthesia is 
equally satisfactory. 





Fig. 10.—Posterior view of patient in 

upright position for lower cervical 

hemilaminectomy. Note line of opera- 
tive incision. 





Fig. 11.—Oblique view of patient in up- 
right position, using head rest devised by 
W. MeK. Craig, Mayo Clinic. 


A straight incision is made from the spi- 
nous process of the vertebra above to the one 
below the level of the lesion. The muscles 
are freed from the spinous process on the side 
of pain, and, after denuding the laminae of 
soft tissue, a triangular piece of bone is re- 
moved from the laminae above and below the 
lesion with a small dental chisel. This exposes 
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the ligamentum flavum, which in the lower 
cervical region is almost completely covered 
with bone. The inner edge of the articular 
facet is then chiseled away, thus providing 
eood exposure of the root and the lateral edge 
of the dura mater covering the cord (Fig. 12). 
If the bony incision is placed correctly, even 
the predural fat need not be disturbed. The 
spinal root will be found to be wedged tightly 
into the intervertebral foramen by the anterior 
mass. With careful dissection, the root is 
separated from the mass and retracted either 
upward or downward, so that the mass may 
be removed with as little trauma to the root 
as possible. In case of the ‘‘soft’’ disk, bits 
of typical herniated nucleus pulposus may be 
lifted out of the tear in the annulus fibrosus. 
If the lesion is an old one and has become 
surrounded by a bony spur, it may be neces- 
sary to chisel away the spur and remove tlie 
base of it with a curette. Then the posterior 
rim of the intervertebral foramen is removed 
completely with a nasal punch, so that com- 
plete decompression of the involved nerve 
root is provided. 

After all bleeding is carefully controlled, 
the usual anatomic closure of the wound is 
carried out by interrupted sutures of black 
silk. 

Postoperative treatment.—The patient 
kept in the recumbent position just so long 
as there is residual pain in the arm and 
shoulders. Some patients are comfortable 
immediately, while others have rather severe 
radicular pains for several days. A number 
of our patients have been out of bed on the 
first postoperative day; others have not been 
able to bear weight without pain for 10-12 
days. With the operation performed in this 
manner, there is very little damage to the 
weight-bearing structures of the neck and, 
therefore, early ambulation is not considered 
harmful. 


is 


RESULTS 

Relief of radicular pain within two weeks 
following operation is to be expected. In our 
own series of 32 cases, severe radicular pain 
has invariably disappeared. 

The neck remained stiff for varying periods 
of time—sometimes as long as six or eight 
weeks postoperatively—but in other cases it 
disappeared almost immediately. 
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Vague paresthesias and hypesthesias are 
apt to persist for weeks or months postopera- 
tively. When two nerve roots must be ex- 
posed at the operation, either because of a 
disk at two levels or because the operative ap- 
proach was misdirected at the wrong inter- 
space, the paresthesias and hypesthesias are 
much more severe and lasting than if only 
one nerve root requires manipulation. 

The neurologic deficits usually clear up 
within a period of four to five months, and the 
reflex activity of the muscle groups involved 
is usually normal after six months. 

Recurrences are rare. In only one instance 
of our series has there been a verified recur- 
rence, and that was on the opposite side at 
the same interspace. 


ADDITIONAL DATA 


The true or relative incidence of ruptured 
cervical disks cannot now be stated because of 
insufficient data. Our experiences with both 
cervical and lumbar ruptured disks indicate 
that the relative frequency of the two lesions 
is 1:12. I have no doubt that when the clin- 
ical features of ruptured disks in the cervical 
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region are as well understood as are those in 
the lumbar region, this ratio will probably 
be reduced. 

Ruptured disks in the cervical region char- 
acteristically occur in patients over 40 years 
of age; there has been but one patient in our 
series under 30 years of age. This finding is 
in contrast to the ruptured lumbar disks, 
where age seems to be no factor. 

Trauma as a predisposing factor for cervical 
disk lesions is of relatively minor importance. 
Certainly, not more than one third of our 
patients have given an unequivocal history of 
injury to the neck. 

Twice as many ruptured cervical disks oc- 
cur at the sixth interspace as at the fifth 
interspace. In about 10 per cent of the cases, 
a disk at both levels may be found in the same 
patient. The diagnosis of a double disk may 
be made by clinical findings, but verification 
with pantopaque myelography is usually 
advisable. 


SUMMARY 


cervical 
cause of 


1. Lateral rupture of the lower 
intervertebral disks is a common 


Fig. 12.—Operative field showing exposure of sixth cervical root 


with minimal removal of bone. 


Note herniated nucleus pulposus 
presenting beneath retracted nerve root. 
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radicular pain affecting the upper extremity. 

2. The clinical syndrome is remarkably 
constant and easily recognized. 

3. Accurate localization of the lesion on 
clinical findings is usually possible. The 
salient features are as follows. 

The Fifth Cervical Disk.—(a) Pain radi- 
ating from the neck into the shoulder and 
arm with paresthesias (needles and pins or 
numbness) into the posterior aspect of the 
thumb. Symptoms always aggravated by tilt- 
ing the head to the painful side. (b) Weak- 
ness or absence of the tendon reflex of the 
biceps brachialis muscle. 

The Sixth Cervical Disk.—(a) Pain radi- 
ating from the neck into the shoulder and 
arm with paresthesias (needles and pins or 
numbness) into the index, middle and perhaps 
the ring fingers and tip of the thumb. Symp- 
toms aggravated by tilting head to the painful 
side. (b) Weakness or absence of the tendon 
reflex of the triceps brachialis muscle. 

4. The lesion can in most instances be ac- 
curately verified by pantopaque myelography. 

5. Conservative treatment relieves symp- 
toms in many eases. When conservative 
measures fail, operative removal of the lesion 
is justified on the basis that it is a simple, safe 
procedure and the results are excellent. 


SOMMAIRE 

1. La rupture latérale des disques inter- 
vertébraux cervicaux est une cause fré- 
quente de douleurs radiculaires du membre 
supérieur, : 

2. Le syndrome clinique est constant et 
facilement reconnu. 

3. Une localisation précise de la lésion est 
ordinairement possible. Les signes saillants 
sont les suivants: 

Cinquiésme disque cervical: a. Douleur 
s¢étendant du cou a l’épaule et au bras avec 
paresthésies (fourmillements et engourdisse- 
ments) de l’aspect postérieus du pouce. Ilya 
toujours augmentation des symptomes quand 
le malade penche la téte vers c6té douloureux. 
b. Affaiblissement ou absence du réflexe ten- 
dineux du biceps du bras. 

Siriéme disque cervical: a. Douleurs 
rayonnants au cou et a l’épaule avee paresthe- 
sies (fourmillements et engourdissements) de 
l’index, du majeur de l’annulaire et de Ja 
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pointe du pouce. Aggravation des symptémes 
quand le inglade penche la téte vers le cété 
douloureux. b. Affaiblissement ou absence 
du reflexe tendineux du biceps du bras. 

4. Généralement, les lésions peuvent étre 
vérifiées par la myélographie pantopaque. 

5. Dans lu majorité des cas le traitement 
conservateur suffit. Le traitement opérative, 
l’ablation de la lésion est justifiable, vu qu’il 
est facité, n’offre presque pas de danger et 
que les résultats sont excellents. 


SUMARIO 

La rotura de la poreién lateral de los discos 
intervertebrales de la regién cervical inferior 
es muy frecuentemente la causa de dolores 
radiculares de los miembros superiores. Dicha 
rotura produce un sindromo que generalmente 
es muy caracteristico y por lo tanto facil de 
reconocer. 

La rotura del quinto disco cervical produce 
dolores rediculares que radian de la region 
del cuello hacia el hombro y al brazo del mismo 
lado y son acompanados de parestesias que se 
extienden hasta la regién posterior del dedo 
gordo. Este sindromo se agrava cuando la 
cabeza se inclina hacia el lado doloroso. EI 
examen neurologico en estos casos general- 
mente presenta la ausencia del reflejo bicipital. 

La rotura del sexto disco cervical tambien 
produce dolores que se extienden al hombro 
y al brazo del mismo lado pero las parestesias 
que lo acompanan afectan los dedos segundo 
tercero y cuarto con disminucién 0 ausencia 
del reflejo tendinoso del triceps braquial. 

La mielografia panto opaca generalmente 
verifica el diagndéstico de dichas lesiones. E1 
tratamiento conservativo da resultados en un 
numero de casos pero cuando esta falla se 
debe de recurrir al tratamiento quirtirgico. 


; SOM MARIO 

1. Rottura laterale del disco cervieale inter- 
vertebrale basso e un caso comune di dolore 
radicolare commuovente la estremita superiore. 

2. Il sindrome clinico e rimarchevole, cos- 
tante e facile riconosciuto. 

3. Accurata loealizzione della lesione nelle 
trovate ecliniche e usualmente possible. La 
fattezze del saliente sono come segue: 


Il Quinto Disco Cervicale. (a) Dolore 


(Continued on page 612) 








The Training of the Neurosurgeon 


PERCIVAL BAILEY, M.D.* 
CHICAGO, ILLINOIS 


N the last generation it was customary for 
the professor of surgery to operate on all 
parts of the body. Of this universal 

virtuosity Professor Jirasek has been an excel- 
lent example. Recently, however, because of 
the increasing complexity of our knowledge 
and technical appliances, the tendency has 
been for surgeons to specialize in the surgery 
of some system of organs, such as the thoracic 
organs, abdominal organs, organs of locomo- 
tion, etc. Doubtless, with the reorganization 
of the Czech medical schools after the war, 
this problem will be discussed. 

One of the most recent of these specializa- 
tions has. been surgery of the nervous system. 
A great deal of attention has been given lately 
to the training of the neurologist, but neuro- 
surgeons, like Topsy, have just ‘‘growed.’’ 
The requirements for certification by the 
American Board of Neurological Surgery may 
be taken as the least common denominator, 
but not as an ideal scheme, for such training. 
They are as follows: 

1. Graduation from a medical school of the 
United States or Canada recognized by the Council 
on Medical Edueation and Hospitals of the Ameri- 
can Medical Association, or graduation from a 
foreign school which is acceptable to the American 
Board of Neurological Surgery, Ine. 

2. Completion of a surgical internship of not 
less than one year in a hospital approved by the 
same council, or its equivalent in the opinion of 
the Board. 

3. A period of graduate study in a recognized 
school of medicine of not less than three years 
beyond the intern year, or in an approved hospital 
or under a sponsorship acceptable to the American 
Board of Neurological Surgery, Ine., for the train- 
ing of neurological surgeons. 

This period of special training shall be of such 
a character that the relation of the basic sciences 
of anatomy, physiology, pathology, bacteriology 
and biochemistry is emphasized. Knowledge of 
these sciences as applied to practice of neurological 
surgery will be required in the examination. 








* Professor of Neurology and Neurological Surgery, 


University of Illinois. 


An additional period of not less than two years 
in the practice of neurological surgery. 

The main defect of this scheme is the inade- 
quate training required in neurology, both 
basic and clinical. This is serious, because tlie 
neurosurgeon cherishes his independence and 
has been accepting more and more neurologi- 
cal work for which he has been inadequately 
prepared. The result has been that the 
neurologist finds himself squeezed between the 
surgeon who takes the organic cases and the 
psychiatrist who takes the functional ones. 
When it is remembered that the internist also 
takes over any diseases for which an effective 
medical treatment is discovered, and that the 
pediatrician takes everything below a certain 
age limit, it is evident that the neurologist 
is liable to be limited to a few degenerative 
disorders of dubious prognosis. 

This would be all very well but for two 
considerations. In the first place, all of these 
other specialists are inadequate neurologists. 
Neurology is a complicated body of knowledge 
sufficiently extensive to tax the ability of any 
one man to master well enough to diagnose 
difficult cases and to teach the subject to 
others. Such diagnosticians are necessary, 
and ways must be found for them to earn a 
livelihood. At present it is increasingly diffi- 
cult to find intelligent young physicians who 
are willing to enter the field. In the second 
place, since specialization is necessary becaise 
of the increasing complication of medicine and 
the length and expense of medical training, 
it is the duty of physicians to seek such a 
division of labor as is most advantageous to 
their patients. From this viewpoint one can- 
not regret that organic neurological maladies 
are taken from the hands of the psychiatrist, 
who has become less and less interested in 
them, but one may doubt whether the patient 
will profit by passing into the hands of the 
surgeon, unless the latter has a better training 
in the field than is at present required by the 
American Board. 
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One well known neurosurgeon remarked to 
me, ‘‘What need have we of neurologists? 
Ilave we not air and lipiodol?’’ He might 
have also added thorotrast. He was right 
from his viewpoint, because the neurosurgeon 
is usually interested only in determining 
whether there is a surgical lesion present, and 
this question he has found means of answering 
often without the necessity of much knowledge 
or thought. But communities which have only 
a neurosurgeon of this type must have also 
a neurologist to answer the innumerable other 
questions which arise and to care for non- 
surgical neurological disorders. 

The difficulty arises partly because neuro- 
surgery is a recent specialty and its practi- 
tioners have entered the field in various ways. 
Successful neurosurgery began about 1903 
with Cushing and Frazier. Both of these men 
were general surgeons and both were pro- 
fessors of general surgery in medical schools, 
although both became increasingly incompe- 
tent general surgeons as the years went by 
and increasingly more competent neurologists. 
Cushing long maintained that neurological 
surgery must be approached through general 
surgery, although his confidence in its neces- 
sity was shaken by the success of Clovis Vin- 
cent. He was not impressed by Foerster, 
because Foerster, like Horsley, was primarily 
a physiologist. But he had to admit that 
Vineent, with no training in general surgery, 
had become a first rate neurological surgeon. 
It is admitted that anyone who would operate 
on the nervous system must learn the prin- 
ciples of surgery—shock, hemorrhage, asepsis, 
ete..—but a long apprenticeship in general 
surgery has been shown to be unnecessary. 

There remains the matter of temperament, 
largely inborn. The most successful surgeons 
are motor types, not much given to reflection. 
Perhaps what I have in mind can be under- 
stood by comparing Jackson and Horsley or, 
in this country, Cushing and Mitchell. Not 
that Cushing and Horsley did not think, but 
they usually solved their problems by manipu- 
lation. When Cushing planned an address, 
for example, he did not sit down and think 
about it, he seized a pen and began to seribble. 

It has long been my practice, when taking 
young men for training in the field of nervous 
diseases, to give them a fundamental basic 
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training, meanwhile observing their interests 
and aptitudes. The scheme is as follows: 


FIRST YEAR: 

Advaneed study and research in the 
anatomy of the nervous system. 
The student is taught the Golgi, 
Cajal, Marchi, Nissl and Weigert 
methods and learns with what im- 
mense labor our knowledge of the 
nervous system has been aequired. 


Morning: 


Polyelinic. Here he learns to make 
a systemic neurological examina- 


Afternoon: 


tion and gets acquainted with 
the usual ambulatory neurological 
sases. 


SECOND YEAR: 

Morning: Resident for medical neurological 
cases in the hospital. He becomes 
now acquainted with the more seri- 
ous neurological disorders. All of 
the patients admitted to the hos- 
pital pass through his hands. 

Afternoon: Neuropathology. He is responsible 
for all the pathologie material, both 
surgical’ and -autopsy. He learns 
modern neuropathologie technic, 
both German and Spanish, and 
sees daily the lesions which are 
responsible for the symptoms he 
observes in the wards. 


THIRD YEAR: 

Morning: Resident for surgical neurological 
cases. He assists in all operations 
on the nervous system, 

Afternoon: He assists in advanced study and 
investigation of the reflex and 
electrophysiology of the nervous 
system. 


At the end of this period, the apprentice 
who obviously delights in manual manipula- 
tion is advised to continue in the field of 
neurosurgery; the one who delights in the 
intellectual intricacies of the nervous system 
is directed toward clinical neurology. It has 
happened also that apprentices have shown 
an aptitude and interest in the mental aspects 
of the disorders which came under their care, 
and they have been directed into psychiatry. 
All have profited by their basic training. The 
neurosurgeon has some appreciation of the in- 
tricacies of the nervous system which keeps 
his thumbs out of important parts of the 
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brain; the neurologist. can better judge the 
fantastic claims of some neurosurgeons; and 
the psychiatrist has a better appreciation of 
the importance of the brain for the normal 
functioning which we call sanity. 
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never reached. It is the duty of every clinic 
to seek the organization which is most effective 
with the personnel and means at its disposal. 
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RUPTURE OF THE CERVICAL INTERVERTEBRAL DISKS 
(Continued from page d09) 
sviluppatosi dal colo dentro le spalle e braccio JOBbI B Gome3HeHHy!O cTOpoHy; (6) Kon- 


con parestesia (aghi spille oppure destituto) 
dentro |’ aspetto posteriore del pollice. Sin- 
tomi sempre agravati nell’ alzare la testa nel 
fianco del dolore. (b) Debolezza ad assensa 
del riflesso tendine alle muscole del bicipide 
brachiale. 

Il Sesto Disco Cervicale. (a) Dolore svilup- 
patosi dal collo dentro le spalle e braccio con 
parestesia (aghi e spille oppure destituto) 
dentro |’ indice medio e puranco il dito dell 
anello e la punta del pollice sintomi aggravati 
nell alzare la testa nel fianeo del dolore. ‘b) 
Debolezza od assensa de diflesso tendine del 
tricipide museole brachiali. 

4. La lesione puo in tante istanse essere 
accuratamente verificata da mialografia panto- 
gre 

. Conservativo trattamento sollieva i sin- 
er in tanti ease. Quando misure conserva- 
tive falliseono rimozione operativa della lesione 
e guistificata nella base che e una semplice 
sieura procedura ed i risultati sono eccellenti. 


CBon 


1. JlarepatbHaa rpbpka HWKHHX Weli- 
HbIX M@€2KMO3BOHOUHBIX JIMCKOB ABIAeTCH 
yacTOH MpHuHHOK paHKyIApHonw 60M 
BepXHeH KOHeY4HOCTH. 

2. Tak Kak KJIMHHYeCCKHH CHHAPOM 
O4eHb MOCTOAHHbIM, TO ero WerKO pacno- 
3HAaTb. 

3. O6bINHO BO3MO2%KHA aKKypaTHasA J0- 
KaJIH3auHA Ha OCHOBAaHHH CJIeyIOULHXx xa- 
PaKTePHbIX JAaHHbIX: 

Marhit weiHp Wuck: (a) bob pacnpo- 
cTpaHsetcaA OT WeH B Nwe4uo WH Npesnseube, 
c Mapecte3sHeH (yKOJIbI H OHEMEHHE) B THI- 
AOBYIO MOBePXHOCTh OOMbUWIOrO Mawbila. 
CuMNTOMbI yXyAWalwoTCA HaKJIOHeCHHeM To- 
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cTaTHpyeTca Cla6OcTh HM OTCYTCTBHe Cy- 
XOXKMWIbHOrO pedbieKca biceps’a brachialis. 

ecto wehHblit guck: (a) Boab pac- 
npoctpaHsetca OT wieH B Mweuo u Npel- 
nuieube, Cc mapecresvel (ykKOJIbI H OHeMe- 
HHe) BO BTOPOH, TpeTHH, YeTBeEPTHI WH KOH- 
4WHK OONbUIOrO Nadbia. CHMMNTOMbI yxyi- 
WalOTCA HAKJOHeCHHEM FOJIOBbI B O0J1e3HeH- 
Hyl0 cTropoHy; (6) Konctatupyetca cula- 
6ocTb WIM OTCYTCTBHe CYXOXKHIbHOrO pe- 
(paekca biceps’a brachialis. 

4. J\MarHo3 OOBI4HO MOKET ObITh N0- 
TBePp#K EH PeHTTeHOHENMPOHHWaeMOH MH9- 
aorpacpuei. 

5. KoucepBaTHBHOe JeueHHe JaeT CHMII- 
TOMaTHYecKoe OOserueHHe. Ho Kora OHO 
He YCIelHO, TO BNOIHe ONpaBAbIBaeTCA XH- 
pypruyeckoe yaieHHe JHCKa, TaK KaK one- 
pauHA ABIAeTCH MpocToH u G6e3sonacHoli u 
aeT OTMMYHbIe Pe3yJIbTAaTHI. 
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Liver Function in Surgery 
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HE extensive experiences with viral 

hepatitis during World War II also in- 

fluenced the viewpoint of the surgeon 
toward the jaundiced patient. Whereas in 
previous years there was a tendency to con- 
sider the majority of jaundiced patients as 
surgical—i.e., suffering from obstruction of 
the extrabiliary ducts by stones, tumors or 
sears—this tendency has been reversed in re- 
cent years, so that now a jaundiced patient 
is considered primarily medical—i.e., suffering 
from hepatitis. Moreover, evaluation of liver 
function by various laboratory tests has pro- 
gressed quite markedly, so that now the sur- 
geon is more often than not confronted with 
results of laboratory tests indicating liver 
damage, a finding which is prone to confuse 
the picture rather than elucidate it, if the 
conditions leading to liver function impair- 
ment are not clearly manifested. In addition, 
the modern therapy of the patient with sur- 
gical jaundice includes dietary and other 
specific therapy which should be guided by 
knowledge of the degree of liver function ‘m- 
pairment. This, too, forces the progressive 
surgeon to take the results of liver function 
tests into account. Finally, the introduction 
of liver biopsy has markedly improved the 
histologic interpretation of liver changes and 
thus permitted a better classification of the 
various pathologic phenomena associated with 
extrahepatic obstructive jaundice. 

In view of these factors, it appears timely 
to analyze the liver functions as revealed by 
the various tests in a series of cases with 
proven surgical jaundice, and to try to explain 
the functional changes encountered by corre- 
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lating them with pathologic alterations in the 
liver. Such an analysis may not only further 
the differential diagnosis of jaundice but may 
bring to the fore the importance of the status 
of the liver function in the decision of when 
to operate. 

The material upon which this study is based 
is that of a large, general charity hospital. 
For this reason most of the cases were not seen 
in the early stages of jaundice, a time when 
they are usually observed in private practice. 
However, from the diagnostic viewpoint of 
the surgeon this factor may be of advantage, 
because the stage of the disease in which the 
patients are first seen in the charity hospital 
is about the stage in which, in general prac- 
tice, surgical intervention is contemplated. 
This limitation screens out the milder, 
transient cases of obstructive jaundice in 
which, as a rule, surgical intervention is not 
considered. 


MATERIAL AND METHOD 


The material consists of 95 eases of Jaundice, 
proven to be of surgical nature; the extra- 
hepatic biliary obstruction was in 42 cases 
due to a malignant and in 53 eases due to a 
benign process. The following liver function 
tests were performed in all cases (the patho- 
logic ranges as considered in this study are 
given in parenthesis): cephalin-cholesterol 
flocculation test! (above +); albumin globu- 
lin ratio (below 1.25); total cholesterol ? 
(above 300 mg. per cent, a relatively high 
level which was chosen to include only cases 
with marked cholesterol elevation which prob- 
ably would signify more likely extrahepatic 
biliary obstruction); cholesterol-cholesterol 
ester ratio (below 50 per cent) ; urinary uro- 
bilinogen excretion (reduction was considered 
if, using the quantitative method,’ the 24 hour 
output was below 1 mg., or, using the rough 
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estimation in a 2 hour specimen,’ the amount 
was below 1/2 unit; increase was considered 
above 3 mg. or above 3 units, respectively) ; 
serum alkaline phosphatase ° (above 15 Bodan- 
sky units; above 4 units in adults is usually 
considered pathologic ; however, cases of liver 
cell damage without extrahepatic biliary ob- 
struction may quite often have values between 
4-15 units; consequently the higher value was 
chosen so as to include most probably only 
cases of extrahepatic obstruction) ; serum 
nonprotein nitrogen (above 40 mg. per cent). 

The following ‘additional tests were done 
in most, but not in all cases: thymol tur- 
bidity ® 7 test (above 4 units) ; oral hippuric 
acid excretion test * (less than 3 Gm.) ; plasma 
vitamin A® (less than 15 pe. in 100 ce.) ; fecal 
urobilinogen * (below 30 me. in 100 Gm. stool). 

Although in many instances these tests were 
repeated during the course of the observation 
period, in the following discussion only the 
initial list of liver function tests is considered. 
The results of the repeated tests and of addi- 
tional tests such as urinary and serum bili- 
rubin, prothrombin time, ete., were taken into 
consideration for the confirmation. 

In addition to the function tests, the diag- 
nosis was established by the findings at opera- 
tion or autopsy. In some eases liver biopsies, 
performed either at operation or by needle 
aspirations,* and the subsequent clinical 
course confirmed the diagnosis. Cases in 
which it was not possible to arrive at a 
reasonably sure diagnosis were excluded. 

Grouping of Liver Function Tests.—To 
evaluate the results of the liver function tests 
properly, the following grouping has been 
used 1.1 


* For the performance of the latter we are obliged to 
Dr. D. D. Kozoll, 
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On the basis of the first two columns, a 
division of jaundice cases into three groups 
can be made, namely, one showing only liver 
function impairment, a second one revealing 
only bile flow interference and a third one 
showing both. The third group of function 
tests indicating either liver cell damage or 
impairment of bile flow is not helpful in this 
differentiation and is therefore not considered 
here. This division is similar to that by 
Watson and Hoffbauer,!* who divide liver 
function tests into those indicative of hepatic 
and those of cholangiolar dysfunction. 

As stated, cases with liver function impair- 
ment are primarily considered medical, those 
with marked bile flow interference surgical. 
Since it is known that positive results in one 
or the other tests indicating liver function im- 
pairment may occasionally be found without 
any significant liver cell damage, only the find- 
ing of at least two such positive results was 
considered sufficient for the designation of 
liver function impairment in a case of jaun- 
dice. Based on these criteria the cases were 
grouped as seen in Table 1. 


TABLE 1 














Cases Cases 
Cases with withim- with im- 
intact bile paired paired bile 
flow and bile flow flow and 
impaired but intact impaired 
Type of liver liver liver 
Obstruction function function function Total 
Benign 3 25 25 53 
Malignant 0 11 31 42 
Total 3 36 56 95 





Analysis of Cases.—Table 1 shows that three 
cases revealed no pathologic results in the 
tests indicative of bile flow impairment, but 


Indications of Liver 
Function Impairment 





Indications of Liver Function Impairment 


Indications of Marked Bile 
Flow Interference 


and/or Bile Flow 
Interference 





Pathologie cephalin-cholesterol flocculation 
Pathologie thymol turbidity 

Reduced albumin/globulin ratio 

Reduced plasma vitamin A 

Reduced hippurie acid excretion 

Increased urinary urobilinogen 

Low cholesterol-cholesterol ester ratio 


Low fecal urobilinogen 

Low urinary urobilinogen 

High total cholesterol 

Markedly elevated alkaline 
phosphatase (above 15 
units) 
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Elevated serum bilirubin 

Bilirubinuria 

Bromsulfalein retention 

Reduced prothrombin time 

Slightly increased serum 
alkaline phosphatase 
(rp to 15 units) 
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only evidence of impaired liver function. 
They were patients with incomplete biliary 
obstruction due to stones in whom, at the 
time of admission, the urinary urobilinogen 
level was normal or above normal; none of 
the other tests indicating biliary obstruction 
were positive. Follow-up determinations of 
urobilinogen excretion revealed fluctuating 
values; this observation, together with sugges- 
tive history and physical findings of rigidity 
and mass (enlarged gallbladder in one case) 
in the right upper quadrant, pointed to a 
sureical condition. 

A far greater group, of which more than 
two thirds consisted of cases of benign obstriie- 
tion, revealed impairment of bile flow, but no 
significant impairment of liver function. In 
nine of these cases no test indicative of im- 
paired liver function was positive, whereas 
in the remaining 27 cases one of them was 
positive (Fig. 1). Of these, a pathologic 
albumin/eglobulin ratio was found 12 times; 
four times elevation of the nonprotein nitro- 
gen was noted (this in cases with protracted 
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jaundice), whereas the remainder was divided 
among the other function tests. In half of 
the cases of this group one of the tests indica- 
tive of bile flow impairment was positive; in 
the remainder two or more gave pathologie 
results. 

The third group, the largest, revealed both 
impairment of liver function and of bile slow. 
There are more cases of malignant obstruction 
than of benign in this group, as seen in 
Table 1. In more than half of them more 
than two tests, indicative of liver cell dam- 
age, were positive, and in some up to five. 
Abnormal albumin/globulin and cholesterol- 
cholesterol ratios were found most often, fol- 
lowed in the order listed by abnormal thymol 
turbidity, hippurie acid, cephalin-cholesterol 
flocculation, nonprotein nitrogen, elevation of 
urinary urobilinogen and decrease of the 
plasma vitamin A level. A comparison of 


the tests indicative of impairment of bile flow 


in Figure 1 shows that in the second group 
two thirds of the cases have more than two 
tests positive, in contrast to the previously 


Number of positive tests indicating 
impairment of 
Bile flow 


Liver function 


Cases with 
impairment of 
bile flow and 
Without Liver 

cell damage 








O 
O l 


N]O 






With liver 
cell damage _0. 0 


QO. 
3 


Oo 














Fig. 1.—Distribution of number of positive liver function tests in cases with 
impaired bile flow with and without liver cell damage. 
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mentioned cases without liver function im- 
pairment. The abnormal tests indicating bile 
flow interference are basically not different 
in both groups. In general, however, the 
cases with liver function impairment have a 
higher number of abnormal tests than those 
without. A high serum alkaline phosphatase 
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Fig. 2.—Biopsy specimen of patient with biliary hepatitis due to prolonged obstruc- 


—i.e., above 15 Bodansky units—and absence 
of urobilinogen from the urine were the two 
most common signs of extrahepatic biliary 
obstruction, occurring in 70 and 59 instanees, 
respectively, of the 95 cases. In 39 cases 
the total cholesterol was above 300 mg. per 


cent. 
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tion of common duct by carcinoma of pancreas. Marked bile stasis in center of 
lobules indicated by bile casts and intracellular pigment. Liver cells show irregular 
outline and variations in size. Slight cellular infiltraton in periportal fields. 
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Fig. 3.—Biopsy specimen of patient with purulent hepatitis associated with impac- 


tion of stone in common duct. Liver cells reveal evidence of damage as indicated 

by variation in staining qualities and nuclear size. Kupffer cells are mobilized. 

Periportal fields show dense inflammatory infiltration, beginning fibrosis and some 
proliferation of bile ducts. 
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Causes of Liver Function Impairment.— 
Two pathologic processes can be considered 
responsible for the development of liver dam- 
age in cases of extrahepatic biliary obstruc- 
tion. The first is the secondary liver cell 
damage produced by the retention of biliary 
substances—probably bile salts. This liver 
cell damage, which results in biliary hepatitis, 
is obviously dependent upon the degree and 
duration of the biliary obstruction. In our 
material of 44 cases of biliary hepatitis, 28 
belong to the malignant and 16 to the benign 
eroup. The histologic changes in_ biliary 
hepatitis, as especially studied in liver bi- 
opsies, are fairly diagnostic (Fig. 2). In the 

ter of the lobules many bile casts and 

ry pigment in the liver and Kupffer cells 
can be seen. Occasionally necrobiosis of the 
hepatic parenchyma is noted. The periportal 
fields fail to show marked inflammatory 
cha: ves. Ina significant number of cases with 
biliary hepatitis more than two tests indi- 
eating bile flow impairment were positive. 
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The serum alkaline phosphatase especially and 
the total cholesterol were almost always high. 
Of the tests indicating liver function impair- 
ment, only two were positive in most instances, 
especially the albumin/globulin and_ the 
cholesterol-cholesterol ester ratios. The ceph- 
alin-cholesterol flocculation, however, was 
negative except in two of the 44 cases. In 
this fact lies the most important advantage 
of this test. Actually, in combination with 
the histologic picture seen in liver biopsy 
specimens, it was in the vast majority of cases 
the determining factor in assigning them to 
this group. That in surgical jaundice the 
cephalin-cholesterol flocculation is negative 
has been repeatedly described." 1% !4 

The second process to cause parenchymal 
liver damage in extrahepatic biliary obstruc- 
tion is a superimposed bacterial infection of 
the portal triads. It is caused either by 
ascending infection through the bile ducts, or 
more often by the lymphogenic or hematogenic 
routes. Such an infection may develop during 


Number of positive tests indicating 
impairment of 
Liver function 


Type of 
obstruction 


Malignant 


Bile flow 








Fig. 4.—Distribution of number of positive liver function tests in benign and 
malignant biliary obstruction. 
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any stage of extrahepatic biliary obstruction 
and is chiefly due to inflammatory processes 
in the portal system. It is clinically char- 
acterized by fever, chills, sweats, leukocytosis 
and other evidence of septicemia. In our 
material 12 cases of purulent hepatitis were 
encountered, of which 9 belonged to the 
benign and 3 to the malignant group. Histo- 
logically (Fig. 3), there is a marked poly- 
morphonuclear infiltration in the portal triads, 
occasionally an actual abscess formation, asso- 
ciated with evidence of more or less marked 
biliary stasis and liver cell damage. In this 
group almost always more than three tests 
denoting liver function impairment were posi- 
tive. In all of them the cephalin-cholestevol 
flocculation was positive. Of the tests indi- 
cating impairment of bile flow, rarely more 
than two gave pathologic results. 

Comparison Between Benign and Malignant 
Obstruction.—This study provided the oppor- 
tunity to compare the liver functions in cases 
of benign biliary obstruction due to stones 
and scars—of which we had 53 cases—and of 
malignant obstruction due to caremoma in 
or around the bile duets or pancreas—of which 
we had 42 cases. Obviously, almost all in- 
stances of benign obstruction were incomplete 
and those of malignant, complete. As seen in 
Figure 4, in almost half of the cases of benign 
obstruction only one or no test indicating 
liver ftinction impairment was _ positive 
whereas far more than two thirds of the 
malignant cases had more than two positive 
tests. As expected, in malignant obstruction 
with low incidence of purulent hepatitis, 
the cephalin-cholesterol flocculation is almost 
always negative, whereas in benign obstruc- 
tion it was positive in 13 of 53 cases. It 
should further be stressed that the oral hip- 
purie acid excretion test was positive in 42.9 
per cent of the malignant in contrast to 13.2 
per cent of the benign group. Of the tests 
denoting bile flow interference, there was one 
or no test positive in most cases with benign 
obstruction, whereas in malignant obstruction 
usually two or more tests were positive. In 
malignant obstruction urobilinogen was absent 
from the urine more often (76.2 per cent) than 
in benign (50.9 per cent) obstruction. Simi- 
larly, high total serum cholesterol was found 
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in 59.5 per cent of the malignant and in only 
26.4 per cent of the benign group. The alka- 
line phosphatase was above 15 Bodansky units 
in 90.5 per cent of the malignant and in 
60.3 per cent of the benign cases. 


COMMENT 

Reviewing the entire material, one is struck 
by the high incidence of cases with liver 
function impairment in the presence of an 
extrahepatic biliary obstruction, i.e., surgical 
jaundice. In 62 per cent of cases of surgical 
jaundice admitted to a general charity hos- 
pital, at least two of the tests indicative of 
liver cell damage were positive. Obviously, 
if one would have relied too much on the 
laboratory evidence instead of upon the clini- 
cal picture, many of these cases would have 
been classified as medical jaundice. The 
seriousness of such an error in classification 
is obvious. 

Of the tests indicating liver cell damage 
the albumin/globulin ratio is most often 
abnormal. As mentioned before, at least two 
positive tests were necessary to assume liver 
cell damage in these surgical patients; hence, 
many of the other tests had to be positive 
in order to give such a high percentage of 
cases With impaired liver function. The eleva- 
tion of the serum nonprotein nitrogen, the 
significance of which as an alarm. signal 
in surgical jaundice has previously been 
stressed,'* was present primarily in the pro- 
tracted cases. It is apparently the result of 
the associated cholemic nephrosis, which in 
inany respects resembles the low nephron 
nephrosis developing in various conditions 
associated with shock.'*!® Since, however, the 
liver cell damage is instrumental in causing 
cholemic nephrosis, the elevation of the 
nonprotein nitrogen may be considered an 
indication of impaired liver function. The 
cholesterol-cholesterol ester ratio was not un- 
commonly lowered, and the hippuric acid 
excretion was especially reduced in malignant 
obstruction. The cephalin-cholesterol floecu- 
lation was positive only in a small number 
of cases, as will be discussed later. 

Of the tests indicating bile flow interfr- 
ence, elevation of the alkaline phosphatase 
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(above 15 Bodansky units) was found in 73 
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per cent of the cases, showing the great value 
of this range. If a less marked elevation 
(between 4-15 Bodansky units) would also 
have been considered, the percentage would 
have been even higher. However, the lower 
range of elevation is also found in medical 
jaundice and therefore is of less diagnostic 
value. 

The fact that, as a whole, in the cases with 
liver cell impairment a higher number of tests 
indicating bile flow impairment are positive 
than in the cases without liver cell damage, 
suggests that the degree and duration of 
obstruction may have some bearing on the 
development of disturbed liver function. We 
make this assumption since we feel justified 
to consider the number of positive tests indi- 
cating bile flow or liver function impairment 
an indication of the degree of damage. 

The liver cell damage occurring in biliary 
obstruction can be divided into two groups: 
one caused by the obstruction itself and the 
other by concommittant bacterial infection of 
the portal triads. For these conditions, the 
names biliary and purulent hepatitis respec- 
tively, have been used.!* Biliary and purulent 
hepatitis differ not only in their histologic pie- 
ture, as seen in biopsy specimens, but also in 
the results of the cephalin-cholesterol floceula- 
tion. The latter is usually positive in the puru- 
lent and negative in the biliary form. In 
general, in our material more tests indicating 
impaired liver function were positive in puru- 
lent than in biliary hepatitis. However, more 
tests indicating impaired bile flow were posi- 
tive in the biliary form than in the purulent. 
This would indicate that liver cell damage 
is more marked in cases in which the obstrue- 
tion is complicated by a superimposed inflam- 
matory process. This observation emphasizes 
the urgency of surgical intervention in cases 
with obstructive jaundice, in which an inflam- 
matory process is also present. Fortunately, 
however, as seen from our material, the puru- 
lent form is less common than the _ biliary 
tvpe. Purulent hepatitis is, in general, far 
more common in the benign than in the malig- 
nant type of obstruction. 

If the benign and malignant types of ob- 
struction are contrasted from the point of view 
of the results of liver function tests, it is 
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found that more tests indicating liver cell 
damage and more tests indicating impaired 
bile flow are positive in the malignant group. 
In the malignant form, urobilinogen is more 
often absent from the urine, the total choles- 
terol and the alkaline phosphatase are more 
often elevated and the hippurie acid excretion 
is more often abnormal. 

Reviewing the entire material, emphasis 
must be given to the occurrence of liver cell 
damage in surgical jaundice. The demonstra- 
tion of liver function impairment should not, 
therefore, be a contraindication to surgical 
intervention in patients with jaundice if other 
criteria warrant it. On the contrary, the 
presence or appearance of positive tests indi- 
eating liver cell damage in a patient with 
extrahepatic obstructive jaundice should be 
considered a strong indication for immediate 
surgical intervention. 

In most cases with obstructive jJaundive in 
which the demonstration of liver function im- 
pairment suggests a hepatitis, the latter will 
be either biliary or purulent in character. 
Only exceptionally, do we have reason to 
assume a primary hepatitis independent from 
the basic disease causing the obstruction. Jn 
recent years, however, a few typical exceptions 
to this rule have been observed, brought about 
by the increasing use of blood and especia 
of pooled plasma in patients with surgical 
conditions. We have learned that homologous 
serum jaundice may develop as late as several 
months after the administration of blood or 
blood derivatives, and that the chances of its 
occurrence are especially great after giving 
pooled plasma.'* It is understandable that, 
if homologous serum jaundice should develop 
after an operation involving the biliary tract, 
the ensuing jaundice may be diagnosed as due 
to an extrahepatic biliary obstruction rather 
than to a primary hepatitis. This diagnostic 
error can be easily committed since in many 
instances homologous serum jaundice is asso- 
ciated with intrahepatic biliary obstruction. 


SUMMARY 
The results of a series of liver function tests 
performed in 95 cases of surgical jaundice on 
admission to a general charity hospital are 
analyzed. The tests are divided into those 
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indicating impairment of liver cell function 
and those indicating interference with bile 
flow. In most eases liver cell damage was 
found being due mostly to prolonged biliary 
obstruction itself (biliary hepatitis), and less 
often due to associated bacterial infection of 
the portal triads (purulent hepatitis). As a 
rule, more tests for liver cell damage and more 
tests for impaired bile flow are positive in 
malignant obstruction than in benign obstrue- 
tion. The presence of liver cell damage, as 
indicated by function tests, does not contradict 
the diagnosis of a surgical jaundice. More- 
over, if other criteria indicate the presence of 
an extrahepatic biliary obstruction, the dem- 
onstration of liver function impairment in- 
creases the urgency for surgical intervention. 


SOM MAIRE 


Les résultats d’une série d’épreuves de 
fonction du foie dans 95 cas de jaunisse 
chirurgicale admis dans un h6pital de charité 
sont analysés. Les épreuves sont partagées 
en deux catégories: (a) celles indiquant une 
alteration fonctionnelle de la cellule hépatique, 
et (b) celles indiquant une obstruction a 
l’écoulement de la bile. Dans la plupart des 
eas l’altération de la cellule hépatique 4tait 
due en grand partie 4 une obstruction biliaire 
prolongée (hépatite biliaire), et moins souvent 
a une infection bactériénne de la triade portale 
(hépatite purulente). En régle générale la 
grande majorité des tests pour alteration de 
la cellule hépatique et aussi de plus grand 
nombre des tests indiquant une obstruction 
biliaire sont plus positifs pour obstruction 
de nature maligne que pour obstruction de 
nature bénigne. 

Les tests indiquant un dommage de la cellule 
hépatique n/’infirme pas le diagnostic de 
jaunisse chirurgicale. Si les symptomes in- 
dique la presence d’obstruction extrahépa- 
tiqre, il faut avoir recours a lintervention 
chirureicale, 

SOM MARIO 

1] risultato di una series di tasti al fun- 
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itterizia chirnreicale nell’ ammissione ad un 
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teriorazione al soffitto funzionante del cella di 
fegato ed a quelli indicanti ostacolo con effu- 
sione di bile. In maggioranza di casi danneggio 
al cella del fegato e stato trovato principal- 
mente causato da prolungamento di ostruzivne 
biliare da se stessa (epatide biliare) e meno 
spesso causate da associate bacteriale infezione 
alla porta triade (epatide purulente). Come 
regola piu tasti per danneggio al cella del 
fegato e piu tasti per deteriorata effusione al 
bile, sono positive in ostruzione malignaite 
che in benigno ostruzione. La presenza di 
danneggio al cella del fegato, come e indicato 
da funzione di prova non contradice la diag- 
nosi di una operazione d’ itterizia. Ancor di 
piu, se altro criterio indica la presenza di una 
ostruzione traepatica biliare la dimostrazione 
di funzione al fegato deteriorato, aumenta |!’ 
urgenza di intervento chirurgico. 


SUMARIO 


Se presenta los resultados de los analisis de 
las funciones del higado en una series de 95 
pacientes con ictericia por enfermedad quirtr- 
gica. Estos analisis fueron agrupados en 
forma tal de determinar el estado funcional 
de la celula hepatica y el grado de obstruccién 
del sistema biliar. En casi todos los casos 
de obstruccién biliar se pudo comprobar la 
existencia de lesiones a las celulas paren- 
quimatosas del higado que fueron debidas a 
la obstruecién misma (hepatitis biliar) y 
menos frecuentemente a la infeccién bacteriana 
co-existente (hepatitis purulenta). En general 
mas pruebas de lesién celular hepatica y de 
obstruccién biliar son positivas en los casos 
de obstruecién malignas que en los de obstrue- 
cién benigna. a prueba positiva de lesién 
celular hepatica no contra-indiea de por si 
el diagnéstico de ictericia quirtrgica. Aun 
mas la presencia de lesién celular hepatica 
en los casos de obstruecién de los conductos 
biliares extra-hepaticos hace de mas uregencia 
la intervenciOn quirtirgiea. 
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Control of Hemorrhage by Gelatin Sponge 


HILGER PERRY JENKINS, M.D., F.A.C.S.* 
CHICAGO, ILLINOIS 


NE of the most important contributions 
to technical surgery in recent years 
has been the development of the absorb- 

able hemostatic agents. The pioneer work of 
Ingraham and Bailey’! on fibrin foam; of 
Frantz? on oxidized cellulose, and of Correll 
and Wise,*® Pilcher and Meacham * and Light 
and Prentice® on gelatin sponge has estab- 
lished the usefulness of these hemostatic mate- 
rials in surgery. 

The particular value of these hemostatic 
agents is that when they are applied to a 
bleeding area they aid in the formation of a 
clot. Because of their absorbability in the 
tissues, it is not necessary subsequently to 
remove these materials after the bleeding has 
been controlled. Thus, the possibility of re- 
sumption of hemorrhage is obviated. These 
hemostatic agents are not designed as a sub- 
stitute for ligature or suture where this would 
ordinarily suffice, but rather as a supplement 
or alternate to ligature or suture, where this 
standard technic is not adequate, feasible or 
desirable. 

The fibrin foam is prepared from human 
blood plasma and is a crisp light-weight foamy 
material, which is rather brittle in the dry 
state. It has most frequently been used along 
with a solution of thrombin, in which it is 
soaked just before applying to the bleed- 
ing area. When moistened, it is somewhat 
stronger in its physical properties. 

The oxidized cellulose is prepared 
gauze or cotton, which has been subjected 
to an oxidation process which produces cel- 
lulosie acid. The hemostatic effect is believed 
to be due principally to the acid reaction of 
As thrombin is relatively !n- 


from 


this material. 
active in an acid medium, there is no advan- 
tage in using thrombin alone with oxidized 
cellulose. The oxidized cellulose has a texture 

. 


similar to that of ordinary e@auze or cotton. 
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One distinguishing point which is rather strik- 
ing is that the oxidized cellulose turns black 
when it comes in contact with blood. 

The gelatin sponge (Gelfoam) is prepared 
from ordinary commercial gelatin. Air 1s 
introduced into gelatin solution to obtain the 
desired porosity. This is heated in an oven 
until dry. <A crisp white material is thus 
obtained which can be cut into any desired 
size. It is packaged in glass jars, which are 
subjected to dry heat sterilization at 290 F. 
before sealing. The gelatin sponge is capable 
of absorbing 50 times its weight of water or 
45 times its weight of blood. It is nonanti- 
genic and nonpyrogenic. In preparing the 
gelatin sponge for use, it has been advocated 
that it be soaked in a solution of thrombin 
as is done for fibrin foam. 

A wide range of experimental studies on 
dogs has been carried out to determine the 
absorbability © and hemostatic action of the 
gelatin sponge in the tissues. In a series of 
15 wedge resections of liver tissue, the gelatin 
sponge applied to the bleeding liver surface 
controlled the hemorrhage within about three 
minutes.’ In another series of 12 resections 
of most of a lobe of the liver, it was possible 
to control the hemorrhage by a ‘‘blanket’’ of 
gelatin sponge held over the stump of liver 
tissue for about 10 minutes® (Fig. 1). No 
thrombin solution was used with the gelatin 
sponge in these experiments or those which 
will subsequently be mentioned. It was not 
necessary to resort to supplementary suturing 
in these experiments. It was an important 
technical point to maintain firm pressure on 
the sponge covering the bleeding liver sur- 
face until the blood clotted in the sponge. 


When this oceurred, 
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entire raw surface, it was found that the 
bleeding might not be controlled. In_ this 


event, it was found preferable to apply a 
fresh sponge. In all of these experiments the 
animals survived the immediate postoperative 
period without evidence of a secondary hemor- 


rhage. Two of the animals died, apparently 





Fig. 1 4.—Profuse bleeding from liver after re- 

section of portion of lobe shown here. Note 

stream of blood coming from resected stump 
of liver. 
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gelatin sponge was found to be firmly adherent 
to the liver surface, except in the two in- 
stances mentioned. There were adhesions be- 
tween the gelatin sponge covering the liver 
surface and the surrounding organs, especially 
the omentum. After a month the sponge was 
usually absorbed. In the microscopic studies 
of the liver, specimens taken at various times, 
it was interesting to observe the rather rapid 
fibroplasia which developed across the stump 
of liver under the cover of the gelatin sponge. 
Furthermore, there was an invasion of the 
interstices of the sponge by fibroblasts from 
the underside of the sponge as well as the 
peripheral surface of the sponge. The gelatin 
sponge appeared to offer protective cover as 
well as some structural support to the healing 
wound of the liver. As the fibroblasts invaded 
the sponge, there was gradual absorption of 
the sponge from the surface inward. The 
principal factor in the absorption was appar- 
ently the action of the macrophages, although 
some liquefaction of the sponge undoubtedly 
occurred from the action of the leukocytes. 
Wherever there was a considerable accumula- 
tion of leukocytes, the absorption of the sponge 
was considerably accelerated. It was generally 
found that the sponge underwent complete 
absorption in the wounds of the liver within 
four to five weeks. 

These experimental studies suggest that 
gelatin sponge would be of value in clinical 
surgery of the liver. In a series of 20 cases 
of cholecystectomy, it has been found helpful 





Fig. 1 B.—Control of hemor- 
rhage from liver by ‘‘blanket’’ 
of gelatin sponge applied over 
stump of liver, cind held in place 
for approximately 10 minutes. 
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in controlling the bleeding from the gall- 
bladder bed on the undersurface of the liver. 
In some instances, it was found desirable to 
hold the sponge in place with several sutures 
to prevent dislodgement. In 10 cases of 





Fig. 2 A.—Hemorrhage from wound of vena 
cava. 





Fig. 2 B.—Control of hemorrhage from wound of 
vena cava by application of gelatin sponge 
‘“patch’’ held in place for about 3 minutes. 
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biopsy of the liver, the gelatin sponge has 
been useful in controlling hemorrhage. It was 
found preferable, however, to hold the sponge 
in place with mattress sutures. The gelatin 
sponge should be especially helpful in wounds 





Fig. 2 C.—Large wound in vena cava. Bleeding 
has been temporarily controlled by application of 
rubber-covered clamps. 





Fig. 2 D.—Gelatin sponge ‘‘patch’’ covering large 

wound of vena cava. Rubber-covered clamps re- 

moved and blood flow restored. No evidence of 
hemorrhage. 
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the usual suture technics. 

In a series of 27 experiments on dogs, a 
wound was made in the vena cava and the 
resulting profuse hemorrhage controlled by 
the application of a ‘‘patch’’ of gelatin sponge 
held on the bleeding vessel® (Fig. 2). After 
about three minutes, the finger pressure could 
be released without resumption of the hemor- 
rhage. In three experiments, the bleeding 
could not be controlled by this method. In 
the successful experiments, the sponge re- 
mained adherent to the vein wall and effec- 
tively occluded the wound in the vessel. 
Immediate dislodgement was prevented by 
suturing a layer of tissue such as the peri- 
toneum or pleura over the patch. In many 
of these experiments a small segment of vessel 
wall was removed to produce very copious 
bleeding. In studying the condition of the 
vein at varying periods of time after the 
application of the patch, it was found that 
a thin endothelial layer soon covered the 
sponge surface exposed in the lumen of the 
vessel. Healing progressed by invasion of the 
sponge by fibroblasts, which subsequently 
matured to an endothelialized scar as the 
sponge underwent absorption. There was one 
instance of a mural thrombus after 16 days at 
the site of the wound in the vein and two 
instances of small clots adherent to the sponge 
a few days after the wound was made. 

This patch technic for wounds of veins 
may have a place in clinical surgery, particu- 
larly in instances where one would not choose 
to sacrifice the vein by ligation, or where 
vein suture may not be feasible. In resections 
of the pancreas or in bile duct surgery, one 
may injure the portal vein. This patch technic 
should be especially helpful in such instances, 
as well as in injuries of the vena cava during 
operative procedures such as nephrectomy, 
adrenalectomy, sympathectomy, removal of 
mediastinal tumors, or from injuries such as 
gunshot or stab wounds. In view of the pos- 
sibility of thrombus formation, such as was 
observed in a few instances in the experimental 
procedures where the patch technic was used 
on the wounds of the veins, it may be desirable 
to use anticoagulant therapy for about a week 
in any clinical application of this method. 

There are many instances where extensive 
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venous hemorrhage may occur during the 
course of mobilizing an organ or tumor, where 
the gelatin sponge may be helpful in con- 
trolling the hemorrhage until the structure has 
been removed, thus permitting adequate ex- 
posure of the bleeding areas, which could then 
be handled by ligature or suture. Further- 
more, the gelatin sponge may have a place 
as a first aid dressing for superficial vein 
injuries, such as the jugular vein, or for 
rupture of varicose veins. 

In another series of 17 experiments on dogs, 
a through-and-through wound was made in 
the aorta with a scalpel.’ The massive hemor- 
rhage from the vessel was first controlled by 
the application of rubber covered bull dog 
clamps. A ‘‘euff’’ of dry compressed gelatin 
sponge was then wrapped about the vessel 
and supported by a sheath of chromic catgut, 
which was then held in place by several 
sutures of chromic catgut tied around the 
sheath. It was important to avoid constrict- 
ing the lumen of the vessel during the applica- 
tion of the cuff and sheath. The bull dog 
clamps were then released, the hemorrhage 
was controlled and the blood flow restored 
in each instance. There were two subsequent 
‘*blowouts,’’ one propagating thrombus and 
one aneurysmal sae formation in this series. 
In the successful experiments, the vessel wall 
healed over by an endothelialized scar, and 
the gelatin sponge and chromic catgut sheath 
ultimately underwent absorption. 

The practical significance of this phase of 
the experimental work may not be so much in 
the direct application of this method to in- 
juries of arteries, but rather as a supplemen- 
tary method which could be used to reenforce 
a suture line in an arterial wound or an 
arterial anastomosis. There is a possibility 
that this method may have some usefulness in 
surgery of aneurysms to provide a reenforce- 
ment in some cases where more radical surgery 
may not be feasible. The important feature 
of these experiments is that arterial hemor- 
rhage of major magnitude has been controlled 
by a hemostatic agent without resorting to 
suture or ligation. However, this was made 
possible only by an absorbable supporting 
structure, the chromic catgut sheath. 

In another series of 15 experiments on dogs, 
a wound was produced with a scalpel in the 
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right or left ventricle of the heart ?° (Fig. 3). 
In some instances the wound was made large 
enough to admit the tip of a finger. <A 
‘*natch’’ of dry compressed gelatin sponge was 
applied over the wound and held in place for 
3-5 minutes for the right ventricle, and 5-13 
minutes for the left ventricle before the hemor- 
rhage was controlled. The patch became in- 
creasingly adherent to the heart, so that after 
20-30 minutes it was often difficult to remove 
it. In some instances, it was necessary to 





Fig. 3 A.—Wound of left ventricle of heart pro- 

duced by scissors introduced into cardiae chamber. 

Considerable bleeding from wound which covers 
scissors. 


apply a second patch, if the first one did not 
completely control the bleeding. There were 
six other experiments in which the animal 
died of ventricular fibrillation when the peri- 
cardium was opened or the wound produced ; 
these could not be used to evaluate the effec- 
tiveness of the gelatin sponge. In the 15 suc- 
cessful experiments, the animal survived the 
immediate postoperative period, and there 
were no instances of secondary hemorrhage. 
The pericardium apparently offered sufficient 
support to prevent ‘‘blowouts’’ in the left 
ventricular wounds, where the pressure might 
be expected to be sufficient to dislodge the 
patch. 

In an additional series of 18 experiments, 
a wound was made with a scalpel in the cardiac 
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auricles, or a portion of the auricular append- 
age was excised.44 This produced rather 
copious hemorrhage, which was controlled by 
the application of a gelatin sponge patch for 
about 10 minutes. In two experiments it was 
necessary to resort to suture. There were no 
instances of secondary hemorrhage in this 


series. There were three instances of intra- 
cardiac thrombosis in the combined heart 
experiments. 


The control of hemorrhage from wounds of 





Fig. 3 B.—Gelatin sponge ** patch’? applied to 

wound of heart. It usually requires 5-13 minutes 

pressure on the ‘‘patch’’ before it becomes ad- 

herent to the heart and controls the hemorrhage 
from the left ventricle. 


the heart by this patch technic should have 
some practical value in the surgery of pene- 
trating wounds of the heart. .The gelatin 
sponge should be helpful in obtaining imme- 
diate hemostasis when the pericardium is 
opened, so that sutures could subsequently be 
placed in a relatively dry field. The sponge 
could also be used to reenforce a suture line 
which may not have completely closed the 
wound in the heart. In small wounds or in 
wounds near a coronary vessel, it may be 
feasible to resort to the gelatin sponge patch 
alone. The use of the sponge as a pad which 
is held over the wound by sutures may also 
be of value in some cases. ‘T'wo instances 
where the gelatin sponge has been used as a 
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supplement to suture in wounds of the heart 
have been reported by Brown.'* Other cases 
will be reported by Maguire.'* Other uses 
for the sponge may occur if there is an injury 
of the cardiac auricles during the course of a 
pericardiectomy, or possibly as a means of 
controlling hemorrhage from coronary vessels. 
The most interesting point is the possibility 
of utilizing the gelatin sponge to facilitate the 
control of hemorrhage in intracardiac sur- 
gery, such as for stenosing lesions of the 
valves or foreign bodies. 

The fact that hemorrhage from large 
wounds of the heart could be controlled with 
the gelatin sponge alone is an excellent test 
of the effectiveness of this hemostatic agent. 
The clinical application of this experimental 
study has innumerable possibilities, wherever 
there is a problem in controlling hemorrhage. 
In ordinary epistaxis we have found the 
gelatin sponge a convenient method of treat- 
ment. Cope? has reported a series of cases 
where this agent was helpful in controlling 
nosebleeds. In rectal surgery the gelatin 
sponge makes a very satisfactory pack. In 
instances of postoperative hemorrhage after 
hemorrhoidectomy it may be especially valu- 
able. Rosser '* has reported a series of cases 
where the gelatin sponge or oxidized cellu- 
lose was used as an hemostatic dressing in 
anorectal surgery. The bleeding following 
tooth extraction can be easily controlled by a 
small piece of gelatin sponge; furthermore, 
the gelatin sponge helps to keep food particles 
out of the tooth socket. 

The gelatin sponge has been used in 20 cases 
of thyroidectomy, 3 cases of biopsy of the 
thyroid gland and 2 cases of removal of 
thyroglossal sinus. It serves a purpose as a 
supplement to ligature or suture; however, 
one should be cautious about using very much 
of the gelatin sponge where there are a large 
number of ligatures. The catgut produces 
enough leukocytic response in the tissues to 
hasten the liquefaction of the gelatin sponge, 
thereby producing what may appear to be a 
more noticeable serum reaction in the wound. 
If the gelatin sponge is used to supplement 
hemostasis where silk or cotton has been used, 
it is possible that it may occasionally con- 
tribute to the formation of a draining sinus 
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from which the silk or cotton ligatures may 
ultimately extrude. It would be advisable 
that the use of the gelatin sponge be reserved 
for such cases where the residual bleeding 
after ligature or suture is menacing from the 
standpoint of serious hematoma formation, 
or for bleeding in proximity to the recurrent 
laryngeal nerves which might be damaged if 
a ligature or suture were used. 

Another field of usefulness for the gelatin 
sponge is in extensive radical resections of 
malignant tumors. Here there may be a con- 
tinual loss of blood during the course of dis- 
section, which can be controlled at least to a 
considerable extent by gelatin sponge. Thus, 
it would be possible to do some of these more 
extensive procedures without having to give so 
many blood transfusions during the operation. 

The mode of action of the gelatin sponge 
revolves about the normal mechanism of hemo- 
stasis of the body. In the first place, the 
sponge acts to a considerable extent as a 
tampon, which slows or stops the flow of 
blood, thus permitting the clotting mechanism 
of the blood to become more effective. As the 
blood enters the sponge interstices, it is proba- 
ble that the platelets become damaged by 
contact with the walls of the interstices, 
thereby liberating thromboplastin. This, 
along with clot-promoting substances liberated 
in the tissues combining with the calcium and 
the prothrombin in the blood, produces 
thrombin, which in contact with the fibrino- 
gin produces the fibrin clot. The clotting of 
the blood in the sponge and the adherence of 
the sponge to the wound due to the liberation 
of fibrin produces essentially a ‘‘reenforced 
clot.’’ This reenforeed clot serves to control 
the bleeding untif healing occurs under the 
protective cover of the sponge. It also serves 
as a lattice work for the growth of fibroblasts, 
producing some additional structural support 
to the healing wound. The gelatin sponge 
undergoes absorption with nominal tissue 
reaction after the hemorrhage is controlled 
and the wound is healed. 

In this experimental study, the gelatin 
sponge was used without the addition of 
thrombin, so that a clearer understanding 
could be obtained regarding the role of the 
sponge itself. There can be no doubt but 
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that the principal factor in the control of 
hemorrhage is the spongy nature of the mate- 
rial itself. The addition of thrombin un- 
doubtedly aids the rate of clotting, but it was 
difficult to assay the extent to which it did so. 
For any conditions in which there may be a 
defect in the normal clotting mechanism, 
such as a deficiency of prothrombin or plate- 
lets, one should of course resort to moistening 
the sponge in thrombin solution. Until such 
time as the role of the thrombin can be further 
clarified, it would probably be better to use 
thrombin along with the gelatin sponge in 
most clinical cases. 

There are a number of technical points in 
the use of gelatin sponge which ean be best 
deseribed as ‘‘know how,’’ which are essen- 
tial for the successful use of this material. 
One must gain some personal experience in 
handling this hemostatic agent, before at- 
tempting to use it for the control of severe 
It may be prepared for use by 
soaking in saline solution, with or without 
thrombin, or by compressing it in the dry 
state. In the more critical experimental tests 
it was used as a dry compressed sheet. The 
principal points in technic are: To apply firm, 
even pressure over the sponge as soon as 
enough blood has escaped to saturate the 
sponge; to maintain the pressure until the 
blood clots in the sponge; to remove the pres- 
sure without having the sponge stick to the 
gloved fingers or to whatever is used to main- 
tain the pressure. In the dry state, the 
gelatin sponge sticks to the rubber gloves, 
unless they are moistened just before applying 
the sponge. Perforated cellophane or per- 
forated Cilkloid was found to be especially 
helpful in preventing the sponge from stick- 
ing to the gloves. The cellophane or Cilkloid 
is then removed from the sponge by applying 
a saline soaked sponge over this material, 
which permits the saline to penetrate the 
perforations, soften the sponge and permit 
easy removal. One should, of course, be 
especially careful not to leave the cellophane 
or Cilkloid in the wound. 


SUMMARY 
In experimental studies on dogs, the gelatin 
sponge was used to control hemorrhage from 
wounds of the liver by the ‘‘blanket’’ technie ; 
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the aorta by the ‘‘cuff’’ technic; and the vena 
cava and the heart by the ‘‘patch’’ technie. 

The effectiveness of this hemostatic agent 
alone under these rather critical experimental 
conditions demonstrated its potential value in 
clinical surgery. 

The careful and judicious use of gelatin 
sponge should provide the surgeon with a 
useful technical method for controlling 
hemorrhage where ligatures or sutures may 
not be adequate, feasible or desirable. 

Clinical observations which have thus far 
been made support this view. 


SOM MAIRE 

Dans des expériments sur des chiens on 
employa pour controler Whémorrhagie des 
plaies hépaliques |’épouge de gélatine sous 
farme de couvertures; pour les |’hemorrhagies 
de l’aorte sous forme de manchettes; pour les 
hémorrhagies de la veine cave et du coeur 
sous forme de rapiécage. 

L’efficacity de cet agent hémostatique dans 
des conditions sérieuses experimentales démon- 
tre sa valeur potentielle dans la chirurgie 
clinique. 

L’emploi soigné et judicieux de l’éponze 
de gélatine met a la portée du chirugien une 
méthode ou la ligature ou la suture sont insuffi- 
santes ou impraticables. 

Des observations cliniques supportent ce 
point de vue. , 

SUMARIO 


En experimentos en perros, el uso de las 
esponjas de gelatina son muy efectivas en el 
control de las hemorragias producidas por 
heridas provocades del higado, aorta, vena 
cava inferior, y corazon. 

El uso judicioso de las esponjas de gelatina 
en el control de las hemorragias es practico y 
deseable en los casos en que no es posible 
eontrolarlas por liguaduras; como ha sido 
demostrado en la clinica. 


SOM MARIO 


Nei studi esperimentali su cani, la spugna 
velatina e stata usata per controllare 1’ emor- 
ragia da ferita al fegato dalla. teenica 
‘‘coperta’’ quella della eorta della ‘‘faseitura’’ 
e quella della vena cava con la teenica della 
‘“impaceatura.’’ ; 
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Il modo effettivo di questo agente di sta: 
nazione solo sotto queste condizione di critic» 
esperimento hanno dimostrato la valuta poten- 
ziale nella clinica chirurgica. 

L’ attento e guidizioso uso della spugna 
gelatina provvede al chirurgo con effeto questo 
metodo tecnica per il controllo d’ emorragia 
dove legatura o saturazione forse non sono 
adequate praticale o desiderabili. 

Le osservazioni clinichi di cui siu ora sono 
state fatte supportono questa veduta. 


CBoyu 

B onbitax Ha coOakKaMH 2KeaTHHOBaA 
ryOka Oblua ynoTpe6JeHa JIA KOHTpOA 
KPpOBOTe4eHHA: B paHaX MeveHH OBI yno- 
TpedeH “NOKPOBHbIN” cmoco6; aopTbl — 
“MarKeTHbIH” cnoco6, a B vena cava H 
cepaue — “3anuata”. 

IloreHuMadbHadA WeHHOCTb 93TOTO TeMO- 
cTaTHyecKOroO areHTa B KJHHHY4eCKON XH- 
PpyprHu Oblia JCMOHCTpHpoBaHa ero 9%p- 
(peKTHBHOCTbIO IIPH 3THX MOBONbHO KPH- 
THYeCCKHX 3IKCICPHMeHTAJbHbIX YCAOBHAX. 

OcropoxKHoe H paccyMTeJbHOe MpHMe- 
HeHHe %KeJaTHHOBOH ryOKH aeT xHpypry 
NOJe3HyIO TEXHHYCCKYIO MCTOY KOHTPOJA 
KPOBOHM3/IMAHHA, rae JMrauuA WAH UWIBbI 
He ABIAIOTCA ALCKTHBHbIMH, BO3MO2KHbIMH 
WIM KeaTeJIbHbIMH. 

KaMHHuecKHe HaOJIIOeHHA NOLLep2xKHBa- 
OT 9TOT BST BAL. 
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Direct Anastomosis Between a Pancreatic 
Cyst and the Intestinal Tract 


ZDENEK KUNG, M.D.* 
PRAGUE, CZECHOSLOVAKIA 


T might seem superfluous to discuss the 

surgical treatment of pancreatic cysts, 

on which so much work has been done. 
However, a series of new operations has been 
developed, and their value and justification 
still remains to be assessed. This applies par- 
ticularly to the direct anastomosis of the eyst 
with the proximal portion of the intestinal 
tract. By virtue of their simplicity and the 
excellent results achieved, these operations ap- 
pear to constitute a great progress in pan- 
creatic cyst therapy. Nevertheless, warning 
voices are still audible, based on serious theo- 
retical assumptions. It is, therefore, not sur- 
prising that most surgeons still prefer the 
well established route, however arduous it 
may be. The extremely rare occurrence of 
pancreatic cysts and the consequently small 
number of operations performed, present a 
ereat difficulty in the evaluation and compari- 
son of the various operative methods. As a 
point of interest I might quote Aronsson, 1940, 
according to whom world literature mentions 
altogether some 500 cases of pancreatic cysts. 
Since then 63 patients have been operated on 
in Sweden. The Mayo Clinic had 22 cases 
within 5 years, 1935-1939. I know of 31 
eases in Czech literature, 10 of which were 
operated on at our surgical department. 


Prior to the discussion of my own experi- 
ences I should like to review surgical treat- 
ment in general, so as to point out the eon- 
siderable contribution of Czech surgery to 
this question. Nowadays three operative 
methods are being used: (1) complete removal 
of the cyst; (2) Gussenbauer’s marsupializa- 
tion, recommended in 1882; (3) various anas- 
tomoses of the cysts with the intestinal canal 
or gallbladder. 

The complete removal of the cyst has been 
wrongly considered the ideal solution. The 


*From the Surgical Department of the Government 
Hospital, Prague. 
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operation is technically arduous because of its 
extent, it always causes considerable injury 
to the gland and profuse hemorrhage, :nd 
taxes the already exhausted patient too 
heavily. It is also accompanied by a high 
mortality rate of 10.7 per cent (QGuleke, 
Goebell) which inereases to 55.5 per cent 
(Gross, Guleke, Kiittner), if the intended 
extirpation of the cyst proves impractical 
during the operation. Neuffer assesses the 
mortality rate at 50 per cent. The greatest 
drawback of this operation is the fact that in 
many eases, when the cyst is enclosed by major 
adhesions—as is the case in pseudocysts—its 
radical performance is technically impossible. 

Marsupialization has still the greatest 
number of advocates, probably because of its 
simplicity. The results are on the whole 
satisfactory, but the formation of a stubborn 
pancreatic fistula is a frequent complication, 
which may prove a grave torment to the 
patient and a hard technical problem to the 
surgeon. The large amount of juice secreted 
over a long period damages the surrounding 
tissues, causes inflammations and secondary 
infection of the cyst and hemmorrhage or 
even malignant growth. Serious loss of pan- 
creatic juice may also lead to grave inanition. 
Exner and Korte described even fatal cases. 
The mortality rate amounts to about 4—5 per 
cent (Rossing). 

Fistulas which persisted despite dietetic 
treatment, excision or cauterization, gave birth 
to the idea of converting a fistula into a sinus 
by anastomosing it to the proximal part of 
the intestinal canal. Chronologically, Kehr 
was the first who anastomosed a pancreatic 
fistula to the gallbladder and this in turn to 
the stomach. Ombrédanne performed, in 
1911, the first direct pancreatocystoduo- 
denostomy, but his patient died on the eleventh 
day. In 1922, Rudolf Jedlitka published his 


new suggestion of primary anastomosis be- 
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tween a pancreatic cyst and the stomach. He 
called the operation, which he already per- 
formed successfully in 1915, pancreatogas- 
trostomy. The operation consists of the isola- 
tion of the stem of the cyst, the so-called 
infundibulum, its transstomachal anastomosis 
to the posterior gastric wall, with external 
drainage of the rest of the cyst. Jedlicka 
was guided by the impracticability of suc- 
cessful removal of pseudocysts, as well as by 
the generally recognized unsatisfactory course 
of healing following marsupialization. Jed- 
li¢éka’s operation arose independently of his 
predecessors, and it is also recognized abroad 
as a pioneer achievement. Ilis original tech- 
nic has never been used since. The location 
and separation of the infundibulum is difficult 
and frequently impossible. Either the stem 
does not exist or it is so thin-walled that it 
cannot be utilized for the anastomosis as 
proved in David’s first case. The principal 
idea, however, anastomosis into the gastro- 
intestinal tract, proved correct as later con- 
firmed by others. The technic was altered in 
so far as to proceed in two stages, as already 
previously practiced by Doyen and Michon. 
The cyst is first marsupialized, and only in 
the second stage is the fistula connected to a 
portion of the gastro-intestinal tract. This 
idea was carried out, with many anatomic and 
technical variations, in a long series of cases. 
A record of them ean be found in David’s 
and Kafka’s works. The advantage of both 
of these works lies in their exact terminology, 
which is most important for the correct evalu- 
ation of the various technics. Above all, one 
must differentiate primary from secondary 
anastomosis, i.e., the connection of cyst or 
pancreas from the secondary connection of a 
pancreatic fistula to the alimentary tract. 

In Czechoslovakia, Polék was the first to 
operate in 1932, 17 years after Jedli¢ka, a 
pancreatic ranula, which probably developed 
following a gastrie resection after Péan- 
Rydygier through ligation of the accessory 
pancreatic duct. He marsupialized the eyst 
in the first stage, and three years later he 
connected the fistula and its pancreatie por- 
tion to the posterior wall of the stomach, thus 
performing a kind of secondary pancreato- 
gastrostomy. In 1935, Polak operated on a 
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second case in three stages. In the first stage 
he marsupialized the cyst, in the second he 
connected the fistula to the stomach. The 
fistula, however, recurred and healed only :n 
the third stage, when he anastomosed it to 
the jejunum by Hahn-Hohlbaum’s method. 
In 1936, David reported his three cases of 
pancreatic cysts. In his third case he came 
nearest to Jedli¢ka’s operation. This patient 
had a pseudocyst following acute pancreatic 
necrosis. He implanted the base of the cyst, 
containing the orifice of the pancreatic duct, 
into the posterior wall of the stomach, then 
packed the rest of the cavity and connected it 
with the surface by a small opening through 
the abdominal wall. In 1940, Kafka pub- 
lished his two cases. In his second case he 
performed, one year after marsupialization, 
a pancreatofistulojejunostomy after Montpro- 
fit. In 1941, Divis also successfully performed 
a two-stage operation on a pancreatic cyst. 
All such secondary anastomoses present con- 
siderable technical difficulties, because of ex- 
tensive adhesions in the field of operation as 
well as the cicatricial character of the fistuia, 
and the results are frequently doubtful. Movre- 
over, they impose unnecessarily heavy de- 
mands on the patient, already weakened by 
the fistula. Also these operations miss the 
original aim sought by Jedli¢ka with his opera- 
tion, namely to avoid fistula formation. 
Jedli¢ka’s idea of primary anastomosis of 
the cyst with the stomach was materialized 
in a somewhat altered form by Jurasz in 1929, 
who then published his operation in 1931. 
He operated successfully on ‘two patients. 
His operation consists of a wide connection of 
the cyst with the posterior gastric wall by the 
transstomachal route. Similar to Jurasz, 
Kerschner in 1929 opened a pseudocyst traas- 
duodenally into the posterior wall of the duo- 
denum. Apart from these operations, other 
direct anasotmoses were designed and, on sev- 
eral occasions, successfully performed. Hahn 
in 1923 opened a cyst into the jejunum, and 
Walzel in 1925 connected a cyst with the 
gallbladder, ete. At Poldk’s clinic we per- 
formed direct anastomosis of a cyst with the 
alimentary canal four times on three patients 
within a short period. One patient had a 
double cyst. We came to use the method by 
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TABLE I 


PANCREATOCYSTOGASTROSTOMY 


Year of Publication 


Author Year of Operation Description of Operation Result 
1. Jurasz 1931 Primary, transstomachal—P. Healed, revision 10 months after 
i 1929 ; operation. 
2. Jurasz 1931 Same performance—T. Healed. 
- 1930 
3. Harries 1934 Secondary, after unsuccessful drain- Healed, revision 3 weeks after 
age—P. operation. 
4. Vecchi 1935 Primary anastomosis with anterior wall Healed, revision 3 years after 
Gold 1931 of stomach. operation. 
5. Hara 1936 Primary transstomachal—P. Healed, revision 7 weeks. 
6. Kafka 1939 Posterior primary—P. Died on 12th day of hemorrhage. 
si 1936 
7. Orator 1939 Pancreatocystogastrostomy after pan- Healed. 
a 1939 creatocystocholecystostomy. 
8. Maske 1941 Primary transstomachal—T. Healed, revision 4144 months after 
rT 1940 operation. 
9. Erdély 1941 Primary transstomachal—P. = i 5 months 
ad 1940 
10. Hortolomezi i941 Primary transstomachal—P. ip 
11. Rossing 1942 Primary posterior—T. ue 
Konig 1942 
12. Henrich 1942 P.C.G. after G.K.A.—T. ee 
13. Kune 1944 Primary transstomachal—P. ee = 414 months 
Je 1944 
14. Kune 1944 Primary transstomachal—P. me ae 3 months 
Polak 1944 
15. Kune 1944 Primary transstomachal—P. as ne 2 months 


There was a double cyst. 


Table II. 


: P = pseudocyst. ‘T = true cyst. 

sheer coincidence, since in the first case the 
pseudocyst adhered so firmly to the neighbor- 
ing tissue that we had no other choice. 'The 
exceedingly smooth postoperative course and 
the excellent result encouraged us to abstain 
from marsupialization and secondary anasto- 
mosis in the foilowing cases too, and to try 
direct anastomosis with the stomach. 


CASE REPORTS 
Case 1.—F. V., aged 51, was admitted on Mar. 
16, 1944. His family history was irrelevant. In 
October, 1943, he had had cholecystitis, and 
roentgen examination at that time revealed afune- 


See no. 7, 


tion of the gallbladder. The present illness began 
some eight weeks before admission, with severe 
pain under the left costal margin and temperature 
of 100 F. For the first fortnight, he vomited 
after each meal, and the pain subsided only after 
the stomach was empty. Since then he com- 


- plained of incessant disagreeable pressure in the 


epigastrium and under the left costal margin and 
of a permanent sensation of overeating. He had 
severe meteorism. 

He was of adequate musculature and normal 
build. Temperature at examination was normal, 
blood pressure 120/80, urine normal, blood sedi- 
mentation rate slightly raised, Wassermann re- 
action negative. There were 4,120,000 erythro- 
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TABLE II 


PANCREATOCYSTODUODENOSTOMY 


Year of Publication 
Author Year of Operation 


1. Ombrédanne 1911 
Kerschner 1929 


to 


3. Kerschner 1935 


Description of Operation 
Ca of papilla with retention eyst. 


Primary transduodenal after G.h.A.—P. 


Primary transduodenal and cholecyst- 


Result 
Died on 11th day after operation. 


Died on 7th week after operation 
of T.B. pulm. 


Healed, revision 1 year after 


ous 1935 ectomy—P. operation. 
4. Jéza 1936 Into anterior duodenal wall, traum. ee ee 4 months 
5. Vuori 1936 Secondary G.E.A—One year after fis- Healed. ' 
tulogastrostomy—P. , 
6. Dobay 1939 Transduodenal, primary. a 
7. Kune 1944 Transduodenal, primary—P. Healed, revision 2 months after 


On the same patient as on Table I, 


no. 15. 


P = pseudocyst. 


cytes, 94 per cent hemoglobin, color index 1.14, 
leukocytes 6,200, neutrophils 56, eosinophils 2, 
lymphocytes 34. The abdomen is level with the 
chest, soft and painless. A spherical, painless 
resistance is palpable deep in the epigastrium, 
to the left of the midline. The patient states 
that this tumor varies in size, sometimes being 
visible, with bulging of the abdomnal wall, at 
other times so small that he cannot feel it. 

On Mar. 10, roentgen examination (Dr. Masek) 
showed a free esophageal passage and a_ hook- 
shaped stomach with its lower pole level with 
the iliac crest (Fig. 1). At the center of the 


operation. 


stomach was a filling defect the size of the palm 
of the hand, with sharp edges, narrowing the 
lumen of the stomach medially and dorsally. The 
gastric and duodenal mucosa showed no other 
marked changes. Two hours after the meal the 
stomach was practically unchanged. Tentative 
diagnosis was extragastric tumor, most probably 
derived from the pancreas. 

On Mar. 22, I performed a supra-umbilical mid- 
line laparotomy under ether anesthesia. The walls 
of the stomach were soft. At its proximal side it 
was displaced anteriorly by a spherical smooth 
tumor, a cyst originating in the tail of the pan- 





Fig. 1 (left).—Case 1, before operation. Fig. 2 (right).—Same case, after 
operation. 
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creas. It was firmly adherent to the posterior 
ventricular surface as well as to the other neigh- 
boring tissues, so that its mobilization was out 
of the question. To gain sufficient access to the 
eyst, which was placed fairly laterally, the wound 
had to be enlarged through a transverse incision 
to the left. Then the anterior wall of the stomach 
was divided transversely, and the cyst evacuated 
by a puncture through the posterior ventricular 
wall. Seventy-five ce. of bluish, slightly turbid 
liquid were obtained. The posterior wall of the 
stomach with the firmly adherent wall of the cyst 
were then incised transversely for about 5 em.; 
thus a wide anastomosis with the stomach was 
established. The cystic cavity was situated near 
the upper border of the pancreas; it was approxi- 
mately spherical, with smooth yellowish walls. 
At the base a necrotic area was found. The wall 
was firm and about 1 em. thick. No concrements 
or calcifications were found anywhere within the 
pancreatic tissue. The wound edges in the cystic 
and gastric walls were stitched together with a 
continuous catgut suture, for hemostatic purposes, 
since the cystic cavity, after being opened, had 
no connection with the abdominal eavity. The 
anterior stomach wall was then sutured in three 
layers, and the laparotomy wound closed. 

Biopsy examination of the section of the gastric 
wall (Dr. Stolz) revealed a chronic atrophie in- 
flammation of the mucosa and a sclerohyperplastic 
inflammation of the submucous and muscular 
layers. The mucosa contained numerous meia- 
plastic intestinal glands. In one place a be- 
ginning peptic ulceration was seen, causing peri- 
gastric hyperplastic changes, partly with fibrino- 
purulent coating. The cystic wall itself contained 
no epithelial lining or any residual pancreatic 
tissue, and it was formed purely of new con- 
nective tissue. The material labelled as the con- 
tents of the cyst was connective tissue partly 
digested, in some places autolytic disintegration 
of the tissue, in others revealing cellular infiltra- 
tion of the connective tissue and fibrinous exuda- 
tion. The cystic body within the pancreas may 
be looked upon as a pseudocyst originating in a 
necrotic process within the gland. 

The postoperative course was uneventful, except 
for a small hematoma in the wound. Immediately 
after operation the patient was relieved of all 
symptoms. The stitches were removed on the 
tenth day. On the eleventh day after operation, 
the patient was discharged. 

An x-ray control of the stomach was performed 
before he left (Dr. Dulfk). This showed the 
stomach of normal tone, on the whole cylindrical, 
the fornix forming a mild cascade. The lower 
pole reached two fingers’ breadth above the iliae 
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crest. In the middle part there was a slight 
hour-glass deformity, the greater and_ lesser 
curvatures as well as the anterior surface being 
slightly retracted. On the posterior surface— 
and more so in the supine posture—there was at 
the site of the former hemispherical impression a 
marked filling defect about 144 em. deep and 
4 em. in diameter; its edges were ill defined but 
not rigid, curving visibly with each transferred 
respiratory excursion. The gastrie mucosa ap- 
peared normal; the outlines of the contrast meal 
were smooth. The pylorus and duodenal bulb 
were drawn to the left, otherwise the duodenum 
was normal. Three hours after the meal both 
stomach and duodenum were empty, the barium 
filling the lower ileal loops. 

Conclusion: The pancreatic cyst was greatly 
reduced in size, but the opening seemed to be 
occluded, since not the smallest barium particle 
had reached the cyst. At the site of the previous 
operative interference on the stomach retractive 
adhesive changes were noticeable. 

Another x-ray examination was done on Aug. 2, 
1944 (Dr. Dulik). The filled stomach (Fig. 2) 
was funnel-shaped, somewhat shortened in its long 
axis, reaching two fingers’ breadth above the iliae 
crest. The mucosal pattern was hardly noticeable, 
the outlines of the barium being smooth. The 
pylorus and duodenum were unchanged. Com- 
pared with previous examinations, the mucosal 
pattern was almost absent (atrophic gastritis) ; 
otherwise there were only signs of retractive 
changes. Neither the presence of the cyst nor 
any opening into it could be seen. To gain :nore 
accurate information about his general condition, 
further investigations were made. Fasting blood 
sugar was 94 mg. per cent; gastric juice examina- 
tion revealed a histamin-resistant achylia. There 
were 5,120,000 erythrocytes; 113 per cent hemo- 
globin; 1.10 color index; 6,200 leukocytes; poly- 
morphonuelears, 42; reticulocytes, 7; eosinophils, 
4; basophils, 1; lymphocytes, 42; monocytes, 4. 

The faulty gastric secretion in this patient can- 
not be classified as a result of the operation, since 
histologic examination of a section of the gastric 
wall revealed a severe atrophie gastritis with a 
sclerohypertrophic inflammation of the submucous 
layer. It was therefore a concomitant condition. 
The pancreatic cyst may be regarded as com- 
pletely healed. The patient has no more vom- 
plaints, his appetite is excellent and he has gained 
over 20 lb. since discharge. He was also relieved 
of the trying constipation which tormented him 
during his illness. As he had once since the 
operation a typical biliary colic with high tem- 
perature, we advised him to have his gallbladder 
removed at some future date, for it is most likely 
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that the pancreatic pseudocyst developed from 
an acute pancreatic necrosis resulting from a dis- 
eased gallbladder. 


incouraged by the good results of primary 
anastomosis in this patient, we undertook the 
same operation in another pancreatic cyst of 
much larger dimensions. 


Case 2.—Z. R., female, aged 45, was admitted 
Apr. 30, 1944. On June 6, 1943, she was seized 
with violent epigastric pain and severe vomiting. 
During the following days a mild jaundice set in, 
which cleared up. From then on she never 
enjoyed full health, since the attacks of pain 
recurred from time to time, although they were 
less severe than the first one. She dieted herself. 
On Mar. 2, 1944, another attack was so severe 
that she was admitted to the hospital at Kolin. 
After three weeks’ hospitalization, a tumoroas 
body appeared in the epigastrium, which grew 
progressively and was eventually diagnosed as a 
pancreatic cyst. In mid-April however, this cystic 
body suddenly disappeared, and she was conse- 
quently discharged. On April 30 she appeared 
at the Vinohrady hospital with renewed com- 
plaints. She felt severe pressure in the epigas- 
trium, aggravated in the horizontal posture, and 
accompanied by frequent nausea. Severe vomit- 
ing followed each meal, and during the past few 








Case 2, before operation. 


Fig. 3. 


days she would not even digest liquid food. She 
lost weight heavily. 

The patient was of higher build, skeletal and 
muscular development adequate, nutrition poor. 
The temperature was normal. Urine was normal. 

The abdominal wall bulged in the epigastric 
region with an underlying smooth, soft tumorous 
body, about the size of a child’s head. This body 
was fixed to its base, and slightly sensitive on 
palpation. The abdominal wall was freely mobile 
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against the tumor. Urine diastase May 1 was 
252 units after Wohlgemuth. 

X-ray examination of the stomach (Dr. Dulik) 
on May 2 revealed free esophageal and cardiac 
passages (Fig. 3). At its lower half the stomach 
was displaced to the left and down, around a 
tough palpable central resistance situated above 
the lesser curvature. The mucosal folds appeared 
generally regular. The lesser curvature on the 
dislocated part of the stomach was not clearly 
defined and could not be separated from the 
resistance. In the lateral view the stomach was 
immediately behind the abdominal wall.  Peri- 
stalsis was poorly marked, the pylorus was patent, 
the duodenal bulb was conical and filled well, 
but emptying here as well as in the descending 
duodenal portion was deficient. Only sporadically 
did the meal pass into the intestinal coils, but 
there was no evidence of any widening of the 
duodenum. Three hours after the meal there was 
a fine mucosal film within the stomach, and the 
rest of the barium was within the small intestine 
and in the colon down to the middle of its de- 
scending portion. The transverse colon showed 
a displacement corresponding to that of the 
stomach. Apparently we were dealing with an 
expansive process within the pancreatic body 
(tumor? eyst?). 

Cholecystography showed that 17 hours after 
the injection the gallbladder remained invisible. 
Afunction of the gallbladder was present. The 
conclusion was a pseudocyst of the pancreas, 
probably following acute pancreatic necrosis from 
a diseased gallbladder. 

Operation was done May 9. Under ether 
anesthesia the abdomen was opened in the mid- 
line above the umbilicus. A cystic body was situ- 
ated in the region of the lesser omentum by 
which it was covered, displacing the stomach 
downward and forward. The cyst, the size of 
a child’s head, arose clearly from the body of 
the pancreas. It adhered lightly to the omentum, 
and broadly to the posterior ventricular surface, 
which was detected after partial separation of the 
lesser omentum from the cystic surface. The 
stomach was opened through the anterior wall, 
whereupon the posterior wall was opened trans- 
versely by cautery to the extent of 3 em.; through 
this opening 3 L. of a thin brown liquid were 
evacuated from the cyst. Thereafter the wall of 
the cyst was fixed all round to the posterior 
gastric wall with continuous catgut suture, and 
the anterior gastrotomy was closed. 

The postoperative course was uneventful, with- 
out pyrexia or vomiting. To prevent any accumu- 
lation of gastric contents within the cystic cavity, 
the patient was advised to lie on her right side. 








VOL, X 
NO. 5 


Z. 
The diet was rigidly restricted to a few spoonfuls 
of tea up to the third day, liquids being admin- 
istered by saline with glucose infusions. For 
the following five days a normal amount of liquids 
was given by mouth, and from the eighth day 
semisolid food was. allowed, soon succeeded by 
a normal diet. The patient was rid of all com- 
plaints since operation. On the day after the 
operation the cyst was no longer palpable. On 
the eighth day the wound was healed. 

On the thirteenth day after operation Dr. Dulik 
carried out an x-ray control of the stomach. The 
deformity at the lower pole of the stomach, caused 
by the cyst, had disappeared completely. The full 
stomach had the shape of a rectangular hook 
with the lower pole somewhat above the iliae 
erest. The mucosal folds in the lower half of 
the stomach and above the angular notch showed 
a somewhat irregular and convergent course 
(Fig. 5). The antrum was spasmodieally con- 
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without dieting and a gain of 28 lb. The abdomen 
appeared normal, the cyst completely disappeared. 
Fasting blood sugar was 68 mg. per cent. Gastric 
juice acidity was normal; free acid 40 minutes 
after 0.5 histamin was 6 r, total acidity 73, with 
slight hypersecretion. 

X-ray control (Fig. 4) showed the filled stomach 
hook-shaped, of normal tone, the lower pole reach- 
ing the level of the iliae crest. Outlines of the 
contrast meal were smooth. The mucosal folds 
in the lower half were arranged in starshaped 
fashion (Fig. 6), and the lesser curvature here 
was somewhat retracted. Otherwise the mucosal 
arrangement was quite regular. Peristalsis began 
slightly above the incisura angularis, and pro- 
ceeded undisturbed in symmetrical waves down 
to the pylorus, which was patent. The bulb and 
rest of the duodenum were unchanged. There was 
no leakage of the barium outside the stomach. 
Thus the x-ray findings were absolutely normal. 





Fig. 4 (left).—Same case as preceding. Fig. 5 (right).—Same case, showing 
mucosal pattern 13 days after operation. 


tracted throughout the examination and only 
infrequently, with major peristaltic waves, did it 
expand slightly. Peristalsis began high up on 
the stomach and ran down to the pylorus in deep 
symmetrical waves of a stenotic type; the pyloric 
passage was free. The bulb and the rest of the 
duodenum were unchanged. Within three hours 
the meal filled the lower ileum, coecum and the 
ascendent colon. : 

The conclusion was reached that the connection 
from the stomach into the cyst was occluded. The 
deformity had disappeared; there was consider- 
able irritation of the antrum and some retractive 
changes. On May 27 she was discharged. Control 
examination on Aug. 8 showed her symptom-iree 


Case 3.—The findings and operation on this last 
patient are particularly interesting and possibly 
altogether unique in literature. 

R. T., male, aged 40, was admitted for opera- 
tion on June 9, 1944. In March, 1944, the patient 
was seized with violent epigastric pain accom- 
panied by severe vomiting. He was hospitalized 
for 14 days at a provincial hospital. Ever sinee, 
he suffered from lasting pain and a feeling of 
fullness in the gastrie region. On May. 27, he was 
admitted as suspected appendicitis, two days later 
he had rightsided pneumonia. After his recovery, 
operation was recommended for the pancreatic 
cyst, found as a concomitant condition. The pa- 
tient was of strong build, considerably debilitated. 
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Wassermann reaction was negative. Blood count 
was erythrocytes, 3,980,000; leukocytes, 7,300; 
reticulocytes, 7; polymorphonuclears, 73; lympho- 
cytes, 18; blood sedimentation rate, Westergreen, 
1 hr. 110, 2 hrs. 120, average 85; blood pressure, 
115/65. 

The epigastrium bulged with two large spherical 
tumors which were smooth, immobile and painless. 
One was situated beneath the right costal margin, 
as large as a child’s head. The other filled the 
space between xiphoid, umbilicus and splenic re- 
gion. Whether or not there existed a connection 
between these tumors was undetermined. 

A film, covering only the right epigastrium, 
made June 5, showed the barium meal within 
the lower half of the stomach, duodenum and 
adjacent jejunal loops. The antrum was broad 
and somewhat displaced upward, the pylorus was 
ill defined. The barium proceeded in a wide flow 
into the enlarged duodenal bulb, which curved 





Fig. 6 (left).—Same case 

of head and tail of pancreas before operatic:. 
down. All duodenal portions were clearly en- 
larged, and the duodenum was horseshoe-shaped. 
In its distal portion the mucosal folds were 
marked. It was concluded that we were dealing 
with an extensive process in the head of the pan- 
creas, possibly a cyst. 

Operation was done June 12. Under ether anes- 
thesia a medial epigastric laparotomy was_ per- 
formed. The stomach was displaced up and to 
the right by a cystic body which filled in the 
entire epigastrium and left hypochondrium. The 
proximal portion of the posterior surface of the 
stomach was free and only the prepylorie portion 
was connected to the cyst. The cyst clearly 
originated in the pancreatic body and _ tail. 
Within the pancreatic head another cystie body 
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as preceding, three months after operation. 
Fig. 8 (right).—Same case, 52 days after operation. 
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was situated, somewhat smaller than the first, 
which expanded the duodenum and displaced it 
far to the right side. The duodenum was com- 
pletely flattened. This cyst filled the entire sub- 
hepatic region and reached down below the 
umbilicus. Having found the left-sided cyst ad- 
hering to the stomach, we opened the latter 
through a transverse incision in the prepyloric 
portion of the anterior surface, and established a 
connection, 4 em. wide, with the cyst through the 
posterior wall. The cyst contained 2 L. of brown 
liquid. A necrotic slough was removed from the 
base of the cyst (Fig. 9). 

By all appearances we were dealing with a dis- 
integrated part of the pancreatic tail. The incised 
edges of the cystic wall were fixed with a series 
of silk sutures to the posterior ventricular wall. 
The anterior stomach wound was closed in two 
layers. After evacuating the left-sided cyst, we 


found that it had no connection with the right 
one. 


The duodenum, firmly adherent to this evst. 


ia 


Fig. 7 (center).—Case 3, double cyst 
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Fig. 9.—Same case as preceding, specimen 
removed at operation. 
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invited a repetition of the same operative pro- 
cedure as on the stomach. But in order to carry 
this out, it was necessary to widen the wound 
in the abdominal wall through a transverse inci- 
sion extending to the costal margin. Thereafter 
the anterior duodenal wall was opened above the 
highest point of the cyst, and a connection with 
the latter was then established with a cautery 
through the posterior duodenal wall. Through 
this opening 800 cc. of coffee-brown liquid were 
evacuated. The anastomosis was not sutured. 
The anterior duodenal wall was closed in three 
layers. The abdominal wall was then also closed 
in layers. 

The postoperative course was satisfactory. The 
patient did not vomit nor have pain. He was 
fed with liquids in the same manner as the 
previous case. The wound was healed on the 
eighth day. The posture on the right side was 
again recommended. The patient was discharged 
16 days after operation. 

On Aug. 2, control examination showed the 
patient free of all complaints, eating normally. 
Only after large meals, and then infrequently, 
did he have a slight feeling of pressure in the 
stomach. He gained 24 lb. Abdominal findings 
were normal. Fasting blood sugar was 81 mung. 
per cent. There was hyperacidity of the gastric 
juice after 0.5 histamin in 60 minutes, free acid 
100, total acid 120. Roentgen examination showed 
the stomach to be hook-shaped, somewhat short- 
ened, of normal tone. The mucosal pattern was 
coarser. The barium outlines were smooth, peri- 
stalsis proceeded in fairly deep waves correctly 
to the pylorus, which is patent. The bulb lay 
horizontally and continued into the descending 
duodenal portion without formation of a sub- 
hepatie flexure. The duodenum was enlarged and 
still somewhat horseshoe-shaped. The middle part 
of the descending portion was slightly narrower, 
the mucosal folds were indistinct, and there was 
some stagnation in the bulb. 

Thus, following operation, there were only slight 
retractive changes in the stomach and the middle 
part of the descending portion of the duodenum. 
The persisting widening of the duodenal curve 
suggests that a part of one cyst may still exist. 
But there was no penetration of the contrast meal 
into it. 

Judging by clinical examination we could pre- 
sume that both cysts are healed. The larger one 
left not even x-ray evidence. The smaller one, 
however, situated in the head of the pancreas, 
although no longer palpable, nevertheless left 
roentgen evidence of some duodenal deformity. 


In our patients we were dealing with pseudo- 
evsts adhering to the adjacent alimentary 
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tract. In the first two cases we performed 
a transstomachal pancreatocystogastrostomy 
after Jurasz. In the third patient we anasto- 
mosed one cyst with the stomach by Jurasz’ 
method, the other one transduodenally with 
the duodenum after Kerschner. 

The technic and operative procedure were 
sufficiently described under the heading of 
operative findings. I shall therefore limit 
myself to a few observations. The trans- 
stomachal and transduodenal routes for anas- 
tomosis in cysts adhering to the neighboring 
tissues have one great advantage, namely, that 
there is no suture to be endangered by the 
cystic contents. Sometimes no suture at all is 
required for anastomosis, and division by 
cautery only is necessary. The suture serves 
only hemostatic purposes. Therefore, it is 
just these pseudocysts which lend themselves 
best for Jurasz’ operation, because they are 
characterized by the absence of epithelial 
lining and the wall is formed merely of peri- 
toneal adhesions and organized fibrin. Of 
course true cysts also are frequently enveloped 
in adhesions. 

I must emphasize the importance of a suf- 
ficiently wide anastomosis, particularly in 
pseudocysts, lest the anastomosis closes earlier 
by cicatricial retraction than the cyst itself. 
This premature closure of anastomosis took 
place in Neuffer’s case, with a resulting re- 
formation of the cyst and eventual perforation 
and death. Neuffer also points out Kersech- 
ner’s first case: His patient died seven weeks 
after operation of pulmonary tuberculosis, and 
at autopsy it was found that the cyst, origi- 
nally the size of a child’s head, had shrunk 
to the size of a walnut since operation, while 
the anastomosis had contracted from 3 to 1 em. 
Of course, obliteration may occur also in a 
pancreatic fistula. In our third case with the 
double cyst, I have the impression that the 
anastomosis with the duodenum was not wide 
enough. Of course, there is no absolute cer- 
tainty that the cyst persists. The horseshoe 
shape of the duodenum may easily be caused 
by extensive adhesions. Not even the fact 
that we found no connection between the rut 
and the cyst, is sufficient proof of closure of 
the anastomosis. In the other two patients, 
we found no connection either on control 
x-rays, and yet we can hardly presume that 
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the anastomosis would have completely oblit- 
erated in so short a time. Experiences of 
other authors confirm our observations in this 
respect. It is therefore doubtful whether in 
our case the cyst persists because of premature 
closure of too narrow an anastomosis, or 
whether it persists with a persisting anasto- 
mosis not seen on the x-rays, or whether there 
only exists a permanent deformity caused by 
adhesions. Only further controls may throw 
some light on these questions.* 

Anastomoses of the stomach with a jejunal 
loop in primary anastomoses of pancreatic 
cysts, to prevent reflux of gastric Juice, appear 
to be unnecessary operations. Our experi- 
ences are also confirmed by other authors 
(Kerschner). The simplest method is the 
best (Rossing). 

In choosing the site of anastomosis we only 
have to consider anatomic relations. The 
opening of the cyst into the duodenum might 
appear the more physiologic procedure, but 
our experiences as well as those of others 
coneur in that it is on the whole immaterial, 
whether the cyst is opened into the stomach 
or into the duodenum. No major disturbances 
were ever noticed. From a technical view- 
point, I should give preference to stomach 
anastomosis, if anatomie conditions permit. 
The dimensions of this organ permit the forma- 
tion of a sufficiently wide anastomosis ; 3—5 ¢m. 
are to be aimed at. If we are forced to open 
the cyst into the duodenum, I recommend an 
anastomosis covering the whole width of the 
posterior duodenal wall. 

Why have Jurasz’s and Kerschner’s opera- 
tions not yet attained the popularity which 
they deserve, with most surgeons? The prin- 
cipal reasons for this are theoretical assump- 
tions rather than true failures. After these 
operations only Ombrédanne’s, Kafka’s and 
Kerschner’s patients died. In the first two 
it remains doubtful whether death was reaily 
in direct connection with the operation. The 
third one died of pulmonary tuberculosis. In 
all other recorded cases only the best results 


* Since this was written, we examined the last patient 
again. On a stomach x-ray it was found that the widen- 
ing of the duodenal curve has diminished, and the 
descending portion retracts toward the pancreatic head. 
The radiologist is of the opinion that this is without 
a doubt merely a duodenal deformity caused by adhesions. 
This is also confirmed by the absolutely negative clinical 
findings as well as by the perfect subjective condition 
of the patient. Consequently we. regard this case of a 
double cyst also as healed. 
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are known. One of the main objections to 
primary anastomosis is the danger of penetra- 
tion of the contents of the alimentary canal 
into the cystic cavity. I cannot deny that 
we too shared this fear, even after our first, 
perfectly healed case. For one generally pre- 
sumes that the gastric, duodenal or cholecystic 
contents might infect the pancreatic ducts and 
activate the pancreatic juice. Acute pan- 
creatic necrosis is nowadays most frequently 
explained in this manner. Consequently 
anastomoses of pancreatic cysts with the ali- 
mentary canal would provide ideal conditioas 
for such new lesions. Nevertheless these fears 
were not confirmed in a single case hitherto 
published. If reflux really takes place, it can- 
not, according to Vecchi, cause any damage 
of the character of pancreatic necrosis within 
the pseudocyst because of the latter’s ana- 
tomic properties. In his opinion, pseudocysts 
are not in connection with any of the major 
pancreatic ducts, although the contrary is gen- 
erally believed to be the case. Their growth 
depends directly on the absence of such a 
communication, while at the same time they 
are connected with a part of the secreting 
epithelium. The variation in size of the eyst 
in our first patient, and the temporary «lis- 
appearance of the cyst in the second case, do 
not confirm this theory, but rather suggest 
that sometimes evacuation into the large pan- 
creatic ducts is possible. On the basis of this 
theory, Vecchi explains why a possible reflux 
leads to no complications. The contents 
would come into contact only with the eystic 
wall and with a small portion of separated 
parenchym. The anastomosis would facilitate 
drainage of the toxic material. He even pre- 
sumes that necrosis of any separated paren- 
chymatous tissue, possibly caused by reflux, 
would facilitate healing of the eyst. But pri- 
mary anastomosis gives equally good results 
in true pancreatic cysts, and it is therefore 
doubtful whether any reflux really takes place. 
None was ever proved radiologically ; no defi- 
nite signs of infection of new pancreatic 
necrosis were ever noticed. For the con- 
sideration of this question, Bedrna’s experi- 
ence with pancreatolithiasis is of interest. In 
1942 Bedrna connected a hydropancreatic 
sae, which arose from an _ obstruction by 
stones, to the duodenum. Here the theoretical 
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presumption of penetration of the duodenal 
contents into the greater pancreatic ducts is 
more than probable, and yet no noticeable 
harm was done; on the contrary, the patieat 
is symptomfree for more than 114 years. 
Rossing believes that intra-abdominal pres- 
sure and flow of pancreatic secretion prevent 
reflux. Our observations show that no reflux 
of gastric contents into the cyst takes place, 
since none of our patients developed either 
pain, pyrexia or vomiting after the operation. 
Such symptoms were observed only by Jurasz 
on his patients, and he attributed them to 
retention of the cystic contents, because they 
disappeared in the prone posture. He was 
unable, however, to prove this supposition on 
roentgen examination. We advised our pa- 
tients to lie on the side from the first post- 
operative day. We do not know whether this 
régime really prevented backflow or whether 
this did not oceur for other reasons. The 
x-ray examinations of our first two cases sug- 
gest another explanation. We may judge by 
experiences from literature (Kerschner and 
Kafka), that within so short a time neither 
cyst nor anastomosis could have ceased to 
exist. In our first patient, signs of gastric 
impression at this time bore witness to that 
effect. In both patients there was a marked 
sensitiveness of the stomach wall at the site 
of the anastomosis, manifested by frequent 
spasms. In the second patient, this sensitive- 
ness was so marked as to affect the whole 
antrum, which relaxed only with the passage 
of a particularly strong peristaltic wave. We 
presume that this spasm, caused perhaps by 
the cystic contents or by the operation itself, 
and increased during the passage of peri- 
staltic waves, could prevent the penetration 
of gastric contents into the cyst. On the other 
hand, we believe that after a peristaltic wave 
has passed with the resulting evacuation of 
the contents through the pylorus or into the 
lower duodenal parts, a fall of pressure ensues 
at the site of anastomosis to a lower level than 
that within the cyst, with a consequent suck- 
ing effect on the cystic contents. We here 
imagine the same mechanism as in gastric 
aspiration. 

It appears, therefore, that our fears re- 
garding the influx and stagnation of the 
contents of the alimentary canal in the cyst, 
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which formerly made us resort to two-stage 
operations, are exaggerated. Not even the 
dimensions of the cyst make any difference. 

I shall attempt to dismiss another serious 
objection against anastomosis. Kafka, whose 
patient died on the ninth day after a Jurasz 
operation of hemorrhage from a broken vessel 
in the cystic wall, warns against primary 
anastomosis with the stomach, because he be- 
lieves that digestion of the cystic wall may 
take place with resulting uncontrollable 
hemorrhage through gastric juice action. He 
rejects these operations particularly in pseudo- 
cysts, where thrombi in the eroded vessels 
exist in various stages of organization. He 
tried to prove these objections experimentally. 
He found that an acid medium or gastric 
juice prolongs blood coagulation time and 
prevents coagulation altogether at a coneen- 
tration of pH 5. Although duodenal juice 
and trypsin cause immediate clotting, the clot 
is not normally adherent and is easily digested. 
In a mixture of gastric and duodenal juices 
trypsin is preponderant, and the sum total 
of the contrary influences is immediate coagu- 
lation of blood, while its digestion is faster 
and more marked. This objection might cer- 
tainly be important, but Kafka’s case appears 
to be the only one in the literature. Not 
even he mentions any actual case of an anasio- 
mosis with this complication, and he only cites 
authors who warn against hemorrhage from 
pancreatic cysts in general. It is, therefore, 
not impossible that Kafka’s patient would 
have bled just the same after mere marsupial- 
ization, simply because of the character of the 
pseudoeystie tissue itself. Thus there is no 
justification for the statement that hemor- 
rhage is most likely to occur after anastomosis. 
In our patients we had to do exclusively with 
pseudoecysts of short standing. In the first, 
two months had elapsed since appearance cf 
the first symptoms suggestive of necrosis or 
cyst formation; in the second, one month and 
in the third and fourth, three months. On 
operation necrotic portions were still found 
in all of them. Moreover, the anastomoses 
which we established were very large, 3-5 em. 
wide, so that conditions for hemorrhage were 
suitable. Yet we never saw even the slightest 
sign of bleeding. 

I believe that the described good results 
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justify us to adopt another attitude toward 
pancreatic cyst operations than was hitherto 
generally accepted in this country. We 
recommend primary anastomosis with alimen- 
tary canal of all pancreatic cysts or pseudo- 
cysts of all sizes and without regard to 
their duration. When sufficient adhesions to 
the stomach or duodenum exist, the trans- 
stomachal or transduodenal route is the best. 
This is to be preferred to marsupialization. 
Total extirpation must always be attempted in 
cystic tumors of the pancreas. In other 
cysts this operation should be employed only 
in those cases, where anatomic relations guar- 
antee its simple and easy performance. In 
these cases Jedli¢ka’s operation could be con- 
sidered if conditions are suitable. Marsupial- 
ization of pancreatic cysts should, because of 
its unpleasant postoperative course and _ be- 
cause of the danger of permanent fistula for- 
mation, join the ranks of operations of the 
past. 
SUMMARY 

I have reported our experiences with treat- 
ment of pancreatic cysts by its direct anasto- 
mosis to the stomach or duodenum. We have 
operated, within one year, on three patients 
with pseudocysts of the pancreas, with exten- 
sive adhesions with the adjacent tissues. In 
one of these a rare existence of two pseudo- 
eysts was found, which were not intereon- 
nected. One was situated in the head, ihe 
other one in the tail of the pancreas. The 
largest cyst had a content of 3 L., the smailest 
one of 75 ee. In the first two patients, a trans- 
stomachal operation after Jurasz was _ per- 
formed, in the third one, one cyst was 
connected to the stomach after Jurasz and 
the other one transduodenally to the duo- 
denum after Kerschner. The results of all 
operations may be qualified as very good. 

Jurasz’ and Kerschner’s operation is in fact 
a new realization of the old idea of Ombré- 
danne and Jedlicka—namely, primarily to 
avoid pancreatic fistula formation. Experi- 
ences with this operation, although few, sre 
sufficient to show that primary anastomoses 
are not only justified but that they possess 
many advantages. Most surgeons still neglect 
this operation, mostly for theoretical reasons, 
particularly for fear of a reflux of the gastro- 
intestinal contents into the pancreatic eysts 
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and ducts with resulting infection, pancreatic 
necrosis and, in pseudocysts, dangerous hemor- 
rhage. Our experience, together with the good 
results obtained by other authors, do not con- 
firm these objections. On the contrary, radio- 
logic examinations carried out early after the 
operation lead us to believe that after primary 
anastomosis reflux is inhibited by a spasm at 
the site of the anastomosis, and that through 
peristalsis of the alimentary tract a sucking 
effect is exerted on the contents of the cyst, 
which consequently contracts rapidly. For 
this same reason we do not believe that hemor- 
rhage is to be greatly feared. We did not 
notice bleeding, although all the pseudocysts 
were fresh, with large necroses. On compar- 
ing the surgeons’ task, the postoperative 
course and the results in our patients with 
those operated on by another method, we 
arrived at the conclusion that primary anasto- 
mosis represents an important progress in the 
surgical treatment of the pancreatic cysts. 
We have rejected marsupialization and the 
two-stage operation. We recommend primary 
anastomosis with the stomach or duodenum in 
all pancreatic cysts and pseudoeysts as the 
operation of choice. Extirpation is reserved 
for cystic tumors only, or for such eysts which 
promise a technically easy performance. In 
these cases, under favorable circumstances, 
Jedlicka’s operation may also be considered. 
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Diaphragmatic Hernia 


HAROLD J. DVORAK, M.D., M.S.* 
MILWAUKEE, WISCONSIN 


phragmatic hernia found in the fluoro- 

scopic and roentgenographic study of 
411 cases of individuals with abdominal com- 
plaints in the course of the private practice 
of my wife, Dr. Laura Fisher, and myself 
during the past six and one half years. 

Its purpose is to emphasize that* 7 dia- 
phragmatic hernia is much more common than 
generally believed; * that it may be entirely 
symptomless ; * that it usually manifests itself 
in terms of gastro-intestinal disease; * that it 
may manifest itself exclusively as symptoms 
referred to the cardiorespiratory system, and 
that © it should always be kept in mind when 
all the usual lesions of the upper abdomen 
have been excluded or symptoms persist in 
spite of adequate therepy for other lesions. 

It should be emphasized that diaphragmatic 
hernias are often quite small, are easily missed 
on X-ray examination even when this is per- 
formed by experts, unless possible existence 
of the lesion is always kept in mind. 

In this series the shortened esophagus with 
intrathoracic stomach in whole or in part 
was not found at all. The lesions all con- 
sisted of a herniation of a small portion of 
the ecardiae end of the stomach through the 
para-esophageal hiatus. No hernias of the 
right diaphragm were found. The lesions 
were not manifested at all nor even suspected 
in vertical fluoroscopy except in one ease, 
until the patient was placed in the prone and 
right oblique, prone horizontal and Tren- 
delenburg positions on the fluoroscopy table. 

None of the cases had been studied by x-ray 
previously, except one case who had been 
x-rayed twice during the previous four years 
by expert roentgenologists. Both roentgen- 
ologists had missed the diagnosis. One of 
these latter confirmed the diagnosis in a sub- 
sequent study by x-ray, after existence of 
the lesion had been pointed out to him. 


f ‘HIS is a report of nine cases of dia- 
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Our nine cases revealed the following data: 

Age: The oldest was 61 years and the 
youngest 45 years. Most were in their fifties. 
Average age was 52 years. 

Sex: All were females except one. 

Etiology: The etiology of this condition 
is congenital,? although pregnancy, chronic 
cough, heavy lifting and straining, coupied 
with obesity are contributory factors.* 


SYMPTOMS DIRECTLY REFERRING TO THE HERNIA 


Six of the nine patients complained of pain 
in the left upper quadrant of the abdomen, 
substernally, deep in the esophagus, or of 
pain referred to the left shoulder, left neck 
or nape of neck. Seven suffered with post- 
prandial pyrosis, sour eructations, gas, bloat- 
ing, abdominal distention, ete. In some, the 
sour eructations became worse later in the 
day after successive meals, and in one the 
pyrosis was worse in the morning after break- 
fast and improved later in the day. 

In some, the symptoms were worst at night, 
some could not lie down at all after a meal. 
In one patient liquid would roll right out of 
the nostrils to ‘‘choke’’ her; she could sleep 
only in a sitting position, propped up on 
pillows like a cardiae patient suffering with 
orthopnea. 

One patient had hematemesis.® One patient 
had absolutely no symptoms at all with refer- 
ence to her gastro-intestinal tract. Two pa- 
tients had symptoms which pointed definitely 
to the gallbladder, and one had symptoms 
pointing to the appendix. Another was diag- 
nosed by x-ray as having a duodenal ulcer. 
One patient had a moderate hydronephrosis 
and another a diverticulosis of the descending 
colon. Most patients were constipated. One 
had chronie diarrhea. One patient had symp- 
toms of angina pectoris, and another had 
attacks of nocturnal paroxysmal tachycardia 
and premature ventricular beats. One pa- 
tient had migraine and vasomotor rhinitis. 
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PHYSICAL FINDINGS 
Physical examination in these cases was 
not helpful for diagnosis of diaphragmatic 
hernia. None of our patients had intrathoracic 
stomachs, and thus symptoms like borborygmi, 
peristaltic movements, tympany, ete., were not 
found in the chest. Obesity and over-weight 
condition were found in six of the nine. The 

others were of normal weight. 


X-RAY EXAMINATION 


In only one case was there an intimation 
of the existence of a diaphragmatic hernia 
during the course of fluoroscopic examination 
of the stomach in the vertical position. All 
cases were diagnosed while the patient lay 
in the prone, and prone right, oblique hori- 
zontal or Trendelenburg positions. Radiog- 
raphy and especially spot films confirmed the 
diagnosis. 

Ksophagoseopy, while valuable in the diag- 
nosis of this condition, was not necessary in 
any case. 

LABORATORY STUDIES 

Three patients suffered with gastric hyper- 
acidity in both free hydrochloric acid and 
total acids. Three patients had normal values 
for acidity, and in the other three no studies 
were made. 


DIFFERENTIAL DIAGNOSIS 

Diaphragmatic hernia must be differentiated 
first ® from other gastro-intestinal diseases 
which it may simulate most closely and in 
the following order: gallbladder disease; 
peptic uleer with hyperacidity ; carcinoma of 
the cardiac end of the stomach; esophageal 
carcinoma; cardiospasm; diverticulum of the 
esophagus; appendicitis; diverticulum of the 
colon, ete.; secondly it must be differentiated 
from coronary disease * !° like angina pectoris 
and coronary thrombosis with hypertension. 
Thus, four patients had hypertension and 
coronary sclerosis as proved by their clinical 
course and electrocardiographie tracings. 


TREATMENT 


Three eases needed no direct treatment of 
the hernia at all, because the patients 
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had other gastro-intestinal lesions which ade- 
quately or eminently accounted for all of 
their symptoms and signs. 

A conservative course of treatment on a 
medical regimen is always indicated, and it 
is surprising how much mitigation and amelio- 
ration of symptoms may be obtained by 
judicious use of a so-called bland diet, with 
pureed vegetables and stewed fruits, and one 
of the vegetable mucilages to combat con- 
stipation like siblin, alkalies like aluminum 
hydroxide and allied preparations like phos- 
phogel, to control hyperacidity, and antispas- 
ties like trasentin with a sedative like pheno- 
barbital, three or four times daily. 

Recent advocacy and use..of phrenico- 
exeresis 1! may produce gratifying results as 
in one of our eases. 

Phrenico-exeresis is of value not only in 
the congenitally short esophagus with intra- 
thoracic stomach, but also in the true para- 
esophageal hernia. Thereby, temporary or 
permanent interruption of the left phrenic 
nerve causes a paralysis of the diaphragm, 
allowing it to rise and permit the stomach 
to resume its normal position inside the 
abdominal cavity. 

Finally, if all these methods fail, resort 
may always be made to closure of the dia- 
phragmatic defect as described by Harring- 
ton.”? Surgical procedures were offered to 
our other five patients, but were refused or 
deferred for the present. 


SUMMARY 

1. Diaphragmatic hernia is a fairly eom- 
mon gastro-intestinal lesion. 

2. Diaphragmatic hernia is a great simu- 
lator and may easily be mistaken for gall- 
bladder disease, peptic uleer and even coro- 
nary disease. 

3. Diaphragmatic hernia may be quite small 
and thus easily and often overlooked and 
missed in the course of routine roentgenologic 
examination, even by experts. 

4. Conservative medical treatment may 
ereatly relieve the symptoms. 

5. Phrenico-exeresis may give gratifying 
results, especially in the smaller lesions. 

6. Operative repair may have to be used 
for the more intractable cases. 
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SOMMAIRE 


1. La hernie diaphragmatique n’est pas 
rare. 

2. Il est facile de la confondre avec les 
lésions de la vésicule biliaire, avec 1’ulcere 
peptique, et méme avec les troubles de la 
coronaire. 

3. La hernie diaphragmatique est souvent 
d’un si petit volume qu’elle peut passer 
inapercu dans le cours d’un examen roent- 
génologique. Elle est souvent méconnue méme 
par les experts. 

4. Un traitément médical approprié est 
souvent suivi de grand soulagement ces 
symptomes. 

5. L’exérése-phrénique donne souvent des 
résultats bienfaisants, surtout dans les hernies 
de petit volume. 

6. Dans les cas graves, on aura 
traitement opératoire. 
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1. L’ ernia diaframmitica e molto comune 
lesione gastro-intestinale. 

2. L’ ernia diaframmatica e un grande simu- 
latore che forse facile sara sbagliata per 
malattia alla viscica, ulcere peptiche e sin 
anco malattia coronaria. 

3. L’ ernia diaframmatica forse sara tanto 
piccol o che facilmente e spesso svista e sbag- 
liata nel corso di rutinio di roentgenologica 
esaminazione pure da esperti. 

4. Conservativo trattamento medico forse 
aa aga sollieva i sintomi. 

. Esercizio frenico forse dara gratificati 
visultati specialmente in piccolo lesioni. 

6. Riparazioni operative forse dovranno 
essere usata per i piu intrattabili casi. 


SUMARIO 
1. La hernia diafragmatica es relativamente 
comun y cuando existe puede producir mani- 
festaciones gastro-intestinales faciles de con- 
fundir con las enfermedades de la vesicula 


biliar, la ulcera peptica y las angines 
cardiacas. 
2. Las hernias diafragmaticas que son 
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muy pequenas son muy dificiles de diagnos- 
ticar y frecuentemente eluden el diagnostico 
radiologico. 

3. El traitamiento medico conservativo da 
resultados favorables, eliminando los sintomas 
en ciertos casos. 

4, La exeresis del nervio frenico es de valor 
especialmente en las hernias pequenas. 

5. En los casos intractables es necesario de 
reparar operatoriamente el defecto diafrag- 
matico. 


CBon 


1. J{uadparmospas 
JLOBOJIbHO 4acTo. 

2. Ona ABJIACTCA BeJHKHM CHMYJIaTO- 
POM H MOKET ObITb JerkKO OWHOOYNHO AH- 
arHOCTHpOBaHa Kak OOJle3Hb 2KeNYHOFO My- 
3bIPA, A3BA XHKeyAKA WIM ake BeHeuHaA 
6o0e3Hb. 

3. Ona MOxKeT ObITb O4eHb MAaJOH HU 
jake 3KCMepTbl MOryT ee WerKO He3aMe- 
THTb IIPH peHTreHorpadpHn. 

4. KoucepBaTHBHOe Me€AHUHHCKOe sJeve- 
HH€ MOKeT O4eHb OOeruHTb CHMIMTOMBI. 

5. @penuko-9Kcepe3 MOKET aTb yO- 
BJICTBOPAIOUME Pe3yAbTATbI, OCOGeHHO APH 
MaJIbIX PpbDKAaX. 

6. OnepaTuBHaaA NOYMHKa MOXKeT ObITb 
lipHMeHeHa B Oowvlee yIpAMDIX C1y4aHAx. 


rpbhbKka cCJy4aeTcu 
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The Present Status of Pancreaticoduodenectomy 
for Carcinoma of the Ampulla of Vater 
and of the Head of the Pancreas 


JOHN 'T. REYNOLDS, M.D.* ann WILLIAM MARLOWE, M.D. 
CHICAGO, ILLINOIS 


associates! in 1935, and the development 
of the technic, first by Brunschwig ? and 
later by Child,? Zinninger,* Orr,® Pearse,® 
Hunt,’ Dennis,’ Cattell.2 Waugh,'® Varco," 
Cole and Reynolds?* and many others, the 
operation for the radical removal of carcinoma 
of the ampulla of Vater and of the head of 
the pancreas has become established as an 
accepted surgical procedure. The use of the 
one-stage operation has become universal, be- 
cause the development of adhesions after a 
preliminary procedure has made the second 
stage of a two-step procedure very difficult to 
execute and sometimes more difficult than the 
whole one-stage procedure. Only in cases of 
suppurative cholangitis, or in cases where 
gastric or duodenal obstruction has made the 
patient such a poor risk that he would not 
tolerate the single procedure, is the older 
two-stage operation performed, and then it is 
usually not done as originally conceived. The 
as yet unsettled technical details which con- 
cern this operation have to do with the deci- 
sion as to the proper method of reestablish- 
ment of the gastro-intestinal continuity after 
the removal of the tumor-bearing region. 
After a radical pancreaticoduodenectomy, 
the gastro-intestinal tract has been interrupted 
from the level of the pylorus (or more prox- 
imally) to at least the level of the ligament of 
Treitz. The distal half of the common bile 
duct has been removed as has the proximal 
half or third of the pancreas. The problem 
which faces the surgeon is not only the re- 
establishment of the continuity of the gastro- 
intestinal tract itself, but also that of the 
implantation of the common bile duct and of 


G ewer its introduction by Whipple and 
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the pancreatic duct into the intestinal tract. 
From the theoretical point, the proper estab- 
lishment of continuity would result in an 
execution of a gastro-enterostomy between 
the ends of the stomach and the jejunum, be- 
low which point the bile and the pancreatic 
secretions would be given access to the gastro- 
intestinal tract. In this way the bile and 
pancreatic secretion would contact the food 
just after it left the stomach. Because it is 
impossible to recreate the ampulla of Vater, 
and because of the danger of a leak at all 
anastomotic lines, particularly between gastro- 
intestinal tract and other structures (common 
bile duct, pancreatic duct), it has been neces- 
sary to modify this simpler plan of recon- 
struction. There are many problems which 
influence the choice of procedure at each step, 
and these are matters of such importance that 
they must be discussed individually. At the 
present time there is no uniformly accepted 
technic for this reestablishment of continuity. 

Before this discussion of the problems is 
made, it should be pointed out that the fol- 
lowing premises as to the operation seem to 
be well established and generally accepted : 
The resection should be as radical as is neces- 
sary to cure the patient of the malignant dis- 
ease. The mortality must be kept at a low 
figure. The operation requires so much time, 
that attempts to simplify the procedure are 
being made to shorten the time. Fatality usu- 
ally results when a leak occurs. This is most 
likely to occur at the site of the bile duct or 
pancreatic duct implantation. 


REESTABLISHMENT OF GASTRO-INTESTINAL 
CONTINUITY 

In early attempts at pancreaticoduodenec- 

tomy, a gastro-enterostomy was done as a 

preliminary operation, which also included a 
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cholecystenterostomy. At a second operation, 
after the resection of the diseased tissue, 
the end of the stomach was simply closed. 
Although the abandonment of the two-stage 
operation did not at once lead to the dropping 
of this elaborate ritual, it was soon realized 
that the resection of the intestinal tract might 
well be carried up onto the stomach with 
minimal effort. The resection carried far 
enough proximally would give a gastric seg- 
ment which could be utilized, as it is in gas- 
trectomy according to the Polya technic, to 
anastomose into the side of the jejunum. This 
modification has been adopted in principle by 
all. The resection need not proceed further 
up the stomach than is required to secure 
a stoma which mechanically would empty 
well. The adoption of this step in the pro- 
cedure, while requiring a little more time in 
order to resect the portion of the prepyloric 
portion of the stomach, has-replaced the two 
anastomotic lines in the gastro-intestinal tract 
with the one line of the resection anastomosis. 
It has also helped shorten the operating time 
by avoiding the necessity of opening and 
closing the stomach. 

The choice of a level on the jejunum at 
which to perform this anastomosis has also 
been a point of some indecision. The array of 
the methods already used does attest to the 
lack of a predetermined plan of restoring 
the desired and needed continuity. These 
varied methods represent solutions which 
seemed expedient to the surgeon after a long 
and rather unfamiliar operation. Although 
normal arrangements are admittedly prefera- 
ble, the lack of a sphincter of Oddi, leading 
as it does to the risk of ascending infection 
from the passing food stream, has led to uni- 
versal belief that the food stream should 
enter the intestine distal to the point at which 
the bile and the pancreatic ducts enter it. In 
other words, food must enter the jejunum far 
enough down the course of the bowel to avoid 
the danger of particles of food stuff entering 
and obstructing these ducts. This in the past 
was done by many technics. Whipple, and 
Dennis and Vareo recommend insertion of the 
bile duct into the open end of the jejunum, 
which was brought up to the duct after having 
been freed from the superior mesenterie ves- 
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sels and from its attachments at the ligament 
of Treitz. The pancreas may then be anasto- 
mosed to the side of the jejunum. Child, 
Waugh and Clagett utilized a loop of jejunum 
which they sutured about the open end of 
the pancreas. The common duct was sutured 
to this loop and then the stomach was anas- 
tomosed to it lower down. The handling of 
the bile duct in the Child operation resembles 
in prineiple that recommended by Cole and 
Reynolds, who after closing the distal duo- 
denum brought the proximal jejunum first to 
the common duct before further implantations 
were made. In principle, these authors also 
early in their experience recognized the dan- 
ger of food reflux by constructing a Roux Y, 
which was utilized to receive the bile before 
it joined the food in the gastro-intestinal tract 
distal te it. 

In summary, the gastro-intestinal anasto- 
mosis should be made in the jejunum distal to 
the openings made for the common duct and 
for the pancreatic duct. It should be made 
from the open end of the stomach, since this 
procedure has been proven to be dependable, 
and in order both to eliminate one suture and 
to reduce the time of operation. 


IMPLANTATION OF DUCTS INTO THE GASTRO- 
INTESTINAL TRACT 


1. Common Duct Implanation—In the 
two-stage operations, it was recommended that 
at the first operation the biliary tract be side- 
tracked by establishment of a cholecyst- 
enterostomy. This technic, in which a loop 
of jejunum was used (sometimes a Roux Y), 
was accompanied by a concomitant ligation 
and section of the common bile duct proximal 
to the pancreatic head, but distal to the en- 
trance of the cystic duct. While this pro- 
cedure seemed acceptable as long as the two- 
stage operation was in vogue, there were 
many obvious disadvantages. In the first 
place, the fact that occasionally the cystic 
duct entered the common duct within the 
substance of the pancreas, made it a treacher- 
ous, undependable technic. Furthermore, it 
is a matter of common knowledge that even in 
the face of complete common bile duct obstruc- 
tion, choleeystenterostomy, when performed 
between the gallbladder and a loop of jeju- 
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num, is almost always followed by a spontane- 
ous closure of the stoma within several 
months. Although the reason for this spon- 
taneous closure of the stoma is not understood, 
its occurrence has been widely recognized and 
has led surgeons to utilize a defunctionalized 
Roux Y, into which the gallbladder may be 
anastomosed. This danger of spontaneous 
closure of the stoma led to the recommenda- 
tion of Whipple that the jejunum be freed 
up and brought to the gallbladder. It also 
led Cole and Reynolds and others to utilize 
the Roux Y. 

Much more serious was the objection which 
was brought to light by the autopsy findings 
of cases in which the one-stage operation had 
included the cholecystenterostomy, section of 
the common duet, section of the pancreas and 
final gastro-enterostomy. These patients were 
found to have developed an abscess deep in 
the abdomen, into which both the pancreatic 
stump and the open common duct drained. 
This abscess apparently developed when the 
bile in the cut end of the common duct acti- 
vated the small amount of pancreatic juice 
which escaped from the cut end of the pan- 
creas. The subsequent ascending suppurative 
cholangitis, liver abscesses and subphrenic ab- 
seesses which were found, pointed clearly to 
the technical unsoundness of allowing the open 
end of the common duct and the open end of 
the pancreas to lie near each other. These 
patients followed a disheartening postopera- 
tive clinical course. They lived several weeks 
only. At first they recovered fairly well, 
following which there was some evidence of 
a low grade peritonitis, limited usually to the 
region of the operation. Within five to seven 
days, a fairly profuse drainage from the 
wound indicated that the trapped secretion 
might now escape, and recovery was hoped 
for. Although this may have happened in 
some cases, usually this period was followed 
by the development of low grade jaundice, in 
the face of adequate amounts of bile in the 
stool, and soon by chills and fever. Sub- 
phrenic abscesses were occasionally diagnosed 
and drained, before death occurred. 

These findings confirmed the soundness of 
the recommendation by many authors, that 
the common duct should be utilized as the 
tract for routing bile from the liver to the 
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intestinal tract, no matter how attractive 
the more accessible gallbladder at first ap- 
peared. AT PRESENT THIS IS THE 
ACCEPTED TECHNIC. 

This tendency for spontaneous closure of 
the cholecystenterostomy has been observed 
to occur also in anastomoses made between 
end of common duct and side of intestine. 
Its occurrence led Whipple, and Dennis and 
Varco, ete., to recommend that the operation 
be further modified by freeing the distal duo- 
denum and proximal jejunum from beneath 
the superior mesenteric vessels, arid using the 
freed open end of jejunum to which to anasto- 
mose the open common duct. Cole and 
Reynolds, Child and others chose in their 
technics to avoid the difficulty associated with 
freeing the jejunum from the superior mesen- 
teric vessels and run the risk of the develop- 
ment of a stenosis. They recommended 
implantation of the common bile duct into 
the side of the jejunum. This recommenda- 
tion was made particularly as a means of 
facilitating the technical execution of a very 
long and difficult operation, with the idea of 
reducing the operative time and thereby the 
mortality. Such an aim is important still, but 
it should be pointed out that one of the cases 
reported by Cole and Reynolds developed 
stenosis of the stoma at the site of the chole- 
dochal implantation. This patient devel- 
oped jaundice some 14 months after operation. 
She died from nutritional deficiency about two 
months later; autopsy revealed the reduced 
size of the stoma and presence of stones in the 
proximal dilated common duct. 

In summary, it may be said that the gall- 
bladder should not be used for a passage of 
bile from the liver to the gastro-intestinal 
tract ; that the common bile duct should always 
be used. The question as to whether or not 
the bile duct should be implanted into the 
open end of the jejunum into the open end 
of a Roux Y, is not as yet settled. It seems 
that the latter procedure may be so fraught 
with the danger of late stenosis that it will 
have to be discarded, but final decision in this 
matter must await further evidence, as judged 
by the outcome of patients upon whom this 
technic has been used. Under any cireum- 
stances, it is unsafe to leave a ligated cut 
proximal common duct stump anywhere near 
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the similarly ligated stump of the proximal 
pancreas. 

2. Implantation of the Pancreas into the 
Gastro-Intestinal Tract.—Perhaps no stage of 
the operation has caused so much discussion 
as has this step. In the early cases, the pan- 
creatic enzymes were considered unnecessary 
to such an extent that they were excluded 
from the gastro-intestinal tract. Although per- 
haps in the original decision to do this there 
was some factor of uncertainty both as to how 
to handle the pancreas and how to complete 
successfully a very long operation, the sup- 
position was made that the suecus entericus 
could and would take over the digestive fune- 
tions ordinarily supplied at least in part by 
the pancreatic juice. In these cases the main 
duct of the pancreas was ligated, and the open 
end of the pancreas was then oversewed. 
Drains were left down to the pancreatic stump. 
The success of several of the early cases, in 
which this disposition was made of the pan- 
creas, gives evidence that at least sometimes 
it is possible to live in apparent health without 
pancreatic enzymes entering the intestinal 
tract. 

The fact that this technic is not entirely 
satisfactory is shown by several observations. 
The development of intra-abdominal abscesses, 
as stated, where pancreatic secretion and bile, 
even in small amounts, were able to reach 
each other, points to one danger. This danger, 
in large degree, has been avoided by the 
changes in technic, as stated. The develop- 
ment and persistence of pancreatic fistulas 
have been repeatedly observed, and retention 
of pancreatic juices within the abdomen (when 
a drain became displaced or did not function 
properly), has led to fatalities. 

In addition to these dangers, and in spite 
of the success of some of the early cases, it 
was inevitable that the restoration of the pan- 
ereatic juice to the intestinal tract should 
appeal not only to the theoretical but to the 
technical sense of the surgeons. The attempts 
to accomplish this have been done by several 
means, and have been followed by differing 
results, as will be discussed later. In general, 
either the pancreatic duct was separately 
given access to the bowel, or the entire open 
cut end of the pancreas was implanted into 
the gastro-intestinal tract. 
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Zinninger was the first to implant the pan- 
ereatic duct into the jejunum. The duct, im- 
planted over a vitallium tube, was put into 
the side of the jejunum, following which the 
rest of the cut end of the pancreas, over- 
sewed, was approximated to the side of the 
jejunum. These sutures acted as much to 
stabilize the fragile point of ductal contact 
as anything else. Some cases treated in a 
similar manner with a Blakemore or vitallium 
tube have recovered without any evidence of 
pancreatic draininge; others have developed 
a panereatic drainage, which required several 
months to subside. 

From a technical view, the use of the pan- 
creatic ducts as means of providing drainage 
into the intestinal tract, while very attractive, 
is frequently exceedingly difficult. The fine 
duct, the fact that it is intimately attached 
to the parenchyma of the organ (thereby pre- 
venting it from being freed up and easily 
handled, as is the common duct), make it hard 
to handle. It seems unlikely that this technic 
can be utilized in cases where the pancreatic 
duct is not markedly dilated. 

Reynolds and Pearse'™ have _ recently 
studied the autopsy findings in two eases, in 
which the pancreatic duct had been implanted 
for over a year. These patients had lived ap- 
parently normal lives for some time, had had 
adequate protein and fat digestion, as meas- 
ured by fat and nitrogen balance studies, as 
well as by the microscopic study of the 
pancreas. In these cases study reveals the 
presence of normal pancreas—not the atro- 
phied pancreas with isolated islets of Langer- 
hans, as seen after exclusion by ligation of 
the duct. Such findings belie the fear of 
some workers, that inevitably ascending pan- 
ereatitis would result in destruction of the 
pancreas, as well as the concern lest flare-ups 
of pancreatitis might be hazardous to the 
patients. There seems little doubt that pan- 
creas so implanted retains its ability to secrete 
digestive enzymes, and that the ducts attain 
satisfactory connection to the gastro-intestinal 
tract. 

The implantation of the pancreas into the 
side of the jejunum has been modified by 
Child, who implanted the entire open end of 
the pancreas into the open end of the jejunum 
(which had been pulled up over the ampu- 
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tated head of the pancreas). Fistulas follow- 
ing the method in which the implantation is 
made into the side of the jejunum, have been 
troublesome and occasionally fatal. There 
is evidence that the implantation of the head 
of the pancreas into the open jejunal stump 
is a much safer procedure. 

In summary, the feasibility of the anasto- 
mosis of the pancreatic duct to the jejunum 
has been proven by autopsy specimens and 
should not be discarded until a much better 
method is proven. It is unlikely that this 
technic can be used when the duct is not 
dilated. It is possible that the development 
of the technic using the open jejunal stump 
may supplant both. 

It may also be stated that while some of 
the early cases (and some later ones) seem 
to have recovered and lived in good health 
with the digestive ferments of the pancreas 
permanently excluded from the gastro-intesti- 
nal tract, it is likely that it is best to implant 
the pancreas, if the risk of the procedure is 
not too great and if the technic used will be 
followed by a good functional result. 

Frequent deaths have followed the suture 
of the stump of the pancreas, and fistulas have 
been troublesome—a fact which merely empha- 
sizes the inadequacy of this method of disposi- 
tion of the problem. It is probable then that 
implantation of either the duct or the pancreas 
itself is preferable. In general, the implanta- 
tion of the entire open cut end of the pancreas 
into the open lumen of the jejunum seems 
to be the safest technic. The frequent deaths 
that have followed when the entire cut sur- 
face of the pancreas is implanted into the 
side of the jejunum occurred when the anas- 
tomosis leaked. It is imperative that any 
such step be executed with great care, and, 
if possible, this technic is one which should 
be abandoned. The implantation of the 
duet into the side of the jejunum success- 
fully accomplished has been proven to give 
satisfactory results, as judged by pancreatic 
section as well as by digestive studies. Its 
technical difficulty make it always trying, 
and frequently either impossible or frankly 
unsafe. It seems less safe than the procedure 
of implantation of the entire pancreas into 
the open end of the jejunal lumen. 
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SUMMARY 


Respecting alike the necessity of a cure 
for cancer, a proper reestablishment of 1n- 
testinal continuity and the low mortality 
figure, it is likely that we must adopt the fol- 
lowing tenets: the anastomosis between the 
stomach and the intestine must be distal to 
the entrance of both the bile duct and the pan- 
creatic stump. The anastomosis between the 
bile duct and the intestine should utilize an 
open end of a jejunal segment. The dilated 
pancreatic duct should be over a_ prosthesis 
into the side of the jejunum. The pancreatic 
stump, when the duct is not dilated, should 
be buried into the open end of the proximal 
jejunum, which, as a defunctionalized loop, 
should be implanted into another blind loop 
of jejunum, constructed to receive the com- 
mon bile duct. This loop distal to both stomas 
then receives the food from the stomach. 

It is pointed out that all technics aim at 
the prevention of leaks at the weakest point 
of the operation, namely the point at which 
anastomosis is made between the gastro- 
intestinal tract and the pancreatic or the 
common bile duct. 
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An Unusual Operative Approach in a Case of Left-Sided 
Retrosternal Diaphragmatic Hernia 


E. POLAK, M.D., anp V. SVAB, M.D.* 
PRAGUE, CZECHOSLOVAKIA 


nias always receive considerable clini- 

cal interest because of their diagnostic 
and therapeutic aspects. This is fully justified. 
The diagnostic aspect is of interest as a source 
of frequent error, because the clinical signs 
and symptoms, lacking uniformity and simi- 
larity, vary considerably. In most cases 
neither the symptoms nor the physical signs 
permit the diagnosis of diaphragmatic hernia, 
or even a suspicion of it. Only the more 
recently developed roentgenologiec methods 
provide the means by which this pathologic 
condition can be recognized, and by which 
its significance as a possible origin of the 
patient’s symptoms can be assessed. Thera- 
peutically, diaphragmatic hernia is of interest 
because its surgical repair imposes unusual 
requirements on the surgeon. 

Historically, a nontraumatic congenital dia- 
phragmatic hernia was, according to Bowen, 
first described by Riverius Lazarus in 1639; 
Morgagni described such hernias in 1769. 
Hedbloom writes that Bowditch, in 1854, was 
the first to recognize a diaphragmatic hernia 
in a living patient, and that Lichtenstein, in 
1874, collected 345 cases from the world 
literature, principally as pathologic reports. 
Among them, the condition was recognized 
intra vitam in only two cases. More recently, 
there has been lack of differentiation between 
congenital and acquired diaphragmatic her- 
nias or those caused by traumatic rupture of 
the diaphragm. To the surgeon, of course, 
it is more or less irrelevant to which group 
a hernia belongs, since surgical intervention 
remains invariably difficult. Not infrequently 
even eventration of the diaphragm has been 
classified as diaphragmatic hernia. 

Within the last decade reports of diaphrag- 


oo: nontraumatic her- 
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matic hernias have markedly increased in 
number. Since it is doubtful that the actual 
case incidence has increased, improved diag- 
nostic methods must be the cause of this 
numerical increase in reported cases. This 
appears to be true from the Harrington 
report from Mayo Clinic. Not more than 
30 cases of diaphragmatic hernia were ob- 
served in that clinie up to 1925; the number 
grew to 680 up to 1939. Harrington himself 
operated on 250 cases up to 1939. In 1931, 
Hedbloom collected 1,003 eases from the 
literature, with some additional cases prob- 
ably still uncollected. In view of these data 
our own report of a case may not be justified. 
However, it belongs to the much ‘rarer type 
of diaphragmatic hernia. We found that 
true, nontraumatic diaphragmatic hernias de- 
veloped most frequently in the trigone of 
Bochdalek, followed by those in Larrey’s 
triangle. 

A ease collection by French surgeons in 
1935 provides an approximate idea of the inci- 
dence of this type of hernias, which are also 
described in the literature as substernal, 
retroxiphoid, parasternal or subcostosternal. 
Of 300 cases, only 18 belonged to this type; 
17 of these were right-sided and only 1 left- 
sided. Thus surgical experience with this 
group of hernias is obviously small, and 
since we used an apparently new operative 
approach, we consider a detailed report 
justified. 


A man, 34, with irrelevant family history, had 
rheumatism at the age of five, and sciatica in the 
left leg two years before he was seen by us. His 
bowel movements were always difficult, irregular 
and constipated. Seven years ago he fell off a 
bus, on his back, but apparently, aside from tem- 
porary breathlessness and nausea, received no 
serious injuries. For the past two years he com- 
plained of a continuous pressure beneath the left 
eostal margin, particularly when sitting. The 
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Colon not 
filled with contrast medium. Note sacculations 
of colon, homogenous shadow outside of colic 
loop above diaphragm, undoubtedly belonging 
to part of omentum contained within hernia. 


Fig. 1.—Roentgenogram of chest. 


sensation disappeared with change of posture. 
Pain was occasionally present. In June, 1942, he 
was given a roentgen examination, and Dr. Tvaroh 
suspected diaphragmatic hernia. During the fol- 
lowing months the objective picture improved, but 
his symptoms remained unchanged. War condi- 
tions forced him to do mechanical work, not, how- 
ever, involving physical exertion. His complaints 
increased steadily. Walking or the slightest jerk 
elicited pain at the left costal margin, so severe 
that he fainted several times. When lying down, 
the symptoms gradually disappeared. Eventually 
he could not tolerate riding on publie transporta- 
tion systems, and he was given another roentgen 
examination. Dr. Peyerl definitely diagnosed left- 
sided diaphragmatic hernia, a diagnosis confirmed 
by one of us. Weight loss since April, 1943, had 
been 31 lb. The pressure by now was constant, 
and considerable nervousness had appeared, 

He was admitted on July 17, 1943. His nutvri- 
tional status was poor and his musculature flabby. 
He was of the astheniec type of build. The chest, 
particularly in its distal portion, was markedly 
flattened, and both parasternal regions were slightly 
depressed below the level of the sternum. ‘The 
abdomen was level with the chest, without par- 
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opaque meal in stomach. Stomach within normal 
distance of midline; transverse colon is to the 
right, partly within hernia. No splenie flexure. 





Fig. 3.—Lateral projection. Opaque meal in colon. 
Note diaphragm and gas filled portion of colon 
lying in front of heart above diaphragm. 
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ticular findings on palpation. Percussion of the 
lungs yielded no major abnormalities. A tym- 
panitie note could occasionally be elicited in the 
left parasternal region, while at other times the 
normal eardiae dulness was absent at that place. 
At the back, the paravertebral percussion note was 
somewhat shortened up to the level of the scapular 
angle, with breath sounds muffled or altogether 
absent within the same area. 

Roentgen Examination—The vault of the <lia- 
phragm reached about to the level of the seventh 
costal cartilages on both sides. On the left, above 
the heart shadow, were several bubbleshaped trans- 
lucencies, 2—2.5 em. to the left and in front of the 
heart. These varied in size, number and relative 
position during the day. Lying between the fifth 
and seventh ribs, they were sharply separated on 
their left from the lung field by a light shadow 
running diagonally from the left contour of the 
heart shadow to the anterior costophrenic angle. 
The character of the translucencies corresponded to 
gas bubbles in the large intestines. The left dia- 
phragm was normally mobile; Miiller’s test was 
negative, but as far as could be observed, the bub- 
bles shrank to some extent during the test. Heart, 
esophagus, cardiac orifice, stomach, pylorus and 
duodenum appeared to be normal. The transverse 
colon filled within 24 hours, one part of it lying 
behind the chest wall above the diaphragm to 
the left of the midline (Fig. 3), and sharply 
eurved. While standing, this colic flexure reached 
to about 9 em. above the diaphragmatic vault and 
some 14 em. above the ninth costal cartilage. The 
sacculations of this thoracie part of the colon 
were normal. The outer part of the shadow did 
not contain intestinal coil; it was, however, re- 
peatedly visible on all films, even when irrigography 
(contrast enema) was used (Fig. 2). Irrigography 
did not reveal any narrowing of the gut at the level 
of the diaphragmatie attachment which would point 
to a constriction of the hernial orifice. We con- 
cluded from this examination that the hernial 
orifice measured at least 7.5, perhaps 9.5, em. in 
diameter. The upper curve of the sigmoid ap- 
peared to the left and in front of the right ilium, 
the distal end of the descending colon to the right 
from the midline, and its proximal end in the left 
paravertebral line. The splenie flexure was absent. 

We concluded that the left-sided congenital dia- 
phragmatie hernia was located in Larrey’s triangle, 
had a wide hernial orifice and that it contained 
part of the transverse colon; the hernial sae ap- 
peared to be, outside the pleura in the anterior 
mediastinum. The congenital character of the 
hernia was indicated by the apparent looseness of 
the mesocolon. Since the hernial portion of the 
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large intestine remained unchanged in position, 
adhesions were believed present. Operative findings 
on the whole confirmed the roentgen diagnosis. <A 
wide hernial orifice was found, and the hernial sae 
contained not only a portion of the large intestine 
but also part of the omentum, both tied by ad- 
hesions. The lips of the opening were formed 
laterally by muscular fibers of the diaphragm and 
anteriorly by the rib. 

This case was thus of special interest, not only 
because it was a hernia on the left side, where 
anatomic conditions are different than on the right, 
but also because the hernial sac was outside the 
pleura in the anterior mediastinum, a location not 
mentioned in any reports in the literature. We 
therefore reviewed our anatomical knowledge of 
this region, seeking the most suitable operative 
approach to the hernia and the orifice. 

After careful consideration of all anatomic fae- 
tors and study of the available literature, it seemed 
clear to us that best access to the sae was to he 
gained by direct opening of the anterior medias- 
tinum from the left side. The operation was done 
under local anesthesia combined with light ether 
anesthesia because of restlessness. An incision was 
made from the left nipple towards the sternum, 





Fig. 4.—Contrast film 36 days after operation. 

Note left diaphragm and transverse colon below 

diaphragm, still to right of stomach which is filled 
with gas. 


down along the left sternal margin and back along 
the seventh rib, forming a square flap with its base 
outside. This flap was reflected laterally. ‘The 
costal cartilages of the fourth, fifth and later the 
sixth ribs were resected for about 8 em. After 
cutting through the endothoracie fascia, the pleural 
fold was revealed and easily pushed outward with- 
out opening it. Immediately adjoining the pleural 
fold, between it and the pericardium, the hernial 
sae appeared, about 15 em. long and containing 
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a considerably adherent transverse colon and part 
of the omentum. The sac was gradually isolated 
until the hernial orifice was reached. This was 
defined laterally by a fairly thick muscular bundle, 
medially by a thinner muscle, both of them con- 
verging backward—into the diaphragmatic vault— 
at an acute angle. Anteriorly the opening remained 
patent. The sae, of the thickness and character 
of an ordinary inguinal sac, was opened, the colon 
and omentum were separated and returned to the 
abdomen. Then the sae was tied at its base and 
amputated. The hernial orifice was closed by 
suturing the muscle fibers, which in their turn 
were sutured onto the muscles of the chest wall. 
The wound was closed by muscular and cutaneous 
suture, using mild positive pressure to obliterate 
the resulting cavity—the size of a fist- between 
the pleura and the pericardium. 

Convaleseence was at first disturbed by a sub- 
cutaneous hematoma, which, however, soon emptied 
itself. Subpyrexial temperatures persisted for 
fairly long, but they had existed before the opera- 
tion. Thirty days after operation it was neces- 
sary to evacuate about 1,000 ee. of slightly hemor- 
rhagic, bacteriologically sterile fluid from the left 
pleural cavity. Blood count at this time was 6,800 
leukocytes. There were no cardiac or gastro- 
intestinal complications. The patient states that 
the disagreeable pressure sensation in the cardiac 
region has disappeared, and he feels well. Roentgen 
examination 30 days after operation showed the 
colon in normal position. 


The operation showed that the ordinary 
methods of approach, such as laparotomy 
or thoracotomy, would have been entirely 
inadequate. 


SUMMARY 


A rare case of a left-sided retrosternal <lia- 
phragmatie hernia is reported. Roentgen 
examination correctly pointed out the extra- 
pleural position of the hernial sae, which con- 
tained part of the transverse colon and of the 
omentum. Operation was performed without 
technical difficulties through an anterior left- 
sided mediastinotomy. The authors believe 
that this is the only rational route for hernias 
of this type. 

SOM MAIRE 

Les auteurs rapportes un cas rare d’hernie 
diaphragmatique rétrosternale située a gauche. 
L’examen roentgénoscopique révéla la situa- 
tion extra-pleurale du sac herniaire. Le sac 
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renfermait une portion du colon transverse 
et l’épiploon. On opéra sans difficultes tech- 
niques par la voie antérieure médiastinale a 
gauche. Les auteurs exprimes l’opinion que 
c’est la seule voie rationnelle pour les hernies 
de cette catégorie. 


SOM MARIO 
Un raro caso al fianco sinistro di ernia dia- 
frammatica retroesternale e rapportata. Una 
esaminazione Roentgen correttamente addita 
la estrapleurale posizione del sacco ernico in 
cui contiene in parte colon traverso e il epiploo. 
L’ operazione fu eseguita senza difficolta tee- 
nica quandunque una anteriore fianco sinistro 
mediastinotomi. Gli autori credono che questa 
e |’ unica via razionale per ernia di questo 
tipo. 
SUMARIO 
Kl autor presenta un caso raro de hernia 
diafragmatica retro-esternal comprobada por 
la radiologia, la cual demostro el saco herniante 
conteniendo parte del colon transverso, y una 
porcion del epiplon mayor. El paciente fue 
operado por una mediastinotomia anterior del 
lado izquierdo. 


CBou. 


JlouoxeH peaKHH cCayyah paTpoctep- 
HaJIbHOH HadparMaTHyuecKOH = IpblKH. 
PentreHorpadpua MpaBHJIbHO NOKa3aJia 9KC- 
TpanueppadbHoe MOMOxXeHHe rpblkKeBOrO 
MellKa, COMepxKallero 4acTb nonepeyHor 
O6O04HOH KHLIKH MW 2KMPOBHK. Onepainsa 
Oblia Npou3sBezeHa 63 HHKAKHX TeXHH4e- 
CKHX TPyHOCTeH Yepe3 MepexHtO10 JeBy!O 
MeJ[HaCTHHOTOMHW. ABTOPbI CUHTAIOT ITO 
€JIMHCTBCHHBIM PallHOHAJbHbIM MOLXOJOM 
B rpbbKax 3TOrO THMA. 
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Pelvic Sympathectomy* 


HAROLD C, VORIS, M.D., F.1.C.S., anpD HERBERT E. LANDES, M.D. 
CHICAGO, ILLINOIS 


LTHOUGH sympathetic denervation of 
the pelvic o:gans has probably been 
attempted more often than any other 

type of sympathectomy, there is still more 
uncertainty about the indivations and results 
than with the other types of surgical pro- 
cedures on the sympathetic nervous system. 
As consequence of the technical accessibility 
of the superior hypogastric plexus (presacral 
nerve), its resection has been widely, if not 
adequately done by many surgeons, and often 
in conjunction with other surgical procedures 
in the pelvis. Thus the results have been 
difficult to assay and often disappointing. 
However, presacral neurectomy, properly per- 
formed in properly selected cases, is a surgical 
procedure with no more risk than simple 
laparotomy, with no significant sequelae and 
with gratifying results. The superior hypo- 
gastric plexus, the so-called presacral nerve, 
has been described by many authors, notably 
Weinstein,! who based his account on 150 dis- 
sections. The plexus arises from the inter- 
mesenteric nerves, which in turn arise from 
the renal or aorticorenal ganglion, from the 
periarterial plexus of the renal arteries, from 
the transverse aortic bar, from the first and 
second lumbar sympathetic ganglia and oce¢a- 
sionally fibers from the first sacral ganglia. 
These fibers run posterior to the iliac vessels, 
and in operations for removal of the presacral 
nerve they must be looked for carefully. 
Weinstein states that he found these fibers 
to be arranged in a plexus pattern in 88 per 
cent of cases, in bilateral cords or trunks in 
8 per cent and in a single nerve in 4 per cent. 
Labate,? who made a similar study based on 
75 dissections, found a plexus arrangement 
in 84 per cent, double trunks in 8 per cent 
and a single trunk in 8 per cent. The pre- 
dominating plexus arrangement typically con- 
sists of an intermediate cord and two lateral 


* From Mercy Hospital, Loyola University Clinics and 
the Cook County Hospital, Chicago. 


ones, but every possible variation of this basic 
arrangement exists. 

This group of nerve fibers is found posterior 
to the peritoneum, lying anterior to the fifth 
lumbar vertebra and the upper part of the 
sacrum in the trigone bounded by the bifurea- 
tion of the iliae vessels. Inferiorly it bitur- 


_ cates into two separate strands or trunks that 
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pass laterally to the hypogastric ganglia lying 
on either side of the rectum. One of these 
may be larger than the other, but both are 
constant. These fibers of the superior hypo- 
gastric plexus lie in the layer of loose areolar 
connective tissue posterior to the peritoneum, 
but are superficial to the prelumbar and pre- 
sacral fascia in which lie the middle sacral 
vessels. 

Ever since Cotte * performed the first pre- 
sacral neurectomy in 1925, this procedure has 
been used for two principal purposes: either 
to modify the motor activity of the bladder 
and rectum or to interrupt pain pathways 
from the bladder and the uterus. Learmonth 
presented clinical evidence that the presacral 
sympathetic fibers were inhibitory to the 
bladder detrusor muscle and motor to the 
muscle of the internal sphincter, and that 
stimulation of the presacral nerve would pro- 
duce relaxation of the bladder wall with con- 
traction of the internal sphincter. However, 
Young and Wesson* have shown that the 
so-called internal sphineter is really an in- 
¢enious arrangement of fibers of the detrusor 
muscle which, when relaxed, closes the bladder 
orifice and when contracted, pulls it open. 
The studies of one of us (HEL) and Frantz ® 
on posterior trigonal hypertrophy verify this 
hypothesis. In this concept there is no need 
for a dual antagonistic innervation of in- 
ternal sphincter muscle and detrusor muscle. 
Learmonth,® 78 QLangworthy,? McLellan 7° 
and others have reported favorable results 
following presacral neurectomy in various 
types of neurogenic (cord) bladders. How- 
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ever, Learmonth ™ later stated that presacral 
neurectomy had been disappointing in cases 
of cord bladder. Since Thompson and Jacob- 
son '* have shown that transurethral resection 
of a portion of the internal sphincter is so 
helpful in many cases of neurogenic urinary 
retention, little attention has been paid to 
the use of presacral neurectomy. This is de- 
sirable, as the cumulative evidence fails to 
indicate that removal of the sympathetic in- 
nervation of the bladder will significantly 
affect either normal or abnormal micturition. 

The use of presacral neurectomy for inter- 
ruption of visceral pain impulses from the 
pelvis is in a different, although admittedly 
disputed territory. In the female this pro- 
cedure has been used extensively for pelvic 
pain of various types. Numerous authors 
have reported their satisfactory results in pri- 
mary dysmenorrhea. Marshall and Ken- 
nedy '* and Carmaday ' have reported the 
largest series of cases. The former authors 
reported excellent or good results in 92 per 
cent of 80 cases, the latter in 85 per cent of 
21 cases of primary dysmenorrhea. Many 
gynecologists, including these authors, have 
performed presacral neurectomy in conjunc- 
tion with other pelvic procedures in cases of 
secondary dysmenorrhea, i.e., of dysmenorrhea 
associated with pelvic abnormalities of some 
type. The value of the resection of the sympa- 
thetic nerves in such eases is difficult to assay, 
but the many favorable reports suggest that 
it is a valuable adjunct to the correction of 
pelvic lesions in these cases. 

Presacral neurectomy in cases of pelvic pain 
due to carcinoma of the cervix or body of the 
uterus has, on the other hand, proved disap- 
pointing to most authors, although Behney *° 
and Greenhill '® have reported encouraging 
results in such eases. Obviously pain can be 
relieved only in structures whose afferent 
nerve supply passes through the superior 
hypogastric plexus. Uterine carcinoma early 
extends beyond the uterus with invasion of 
other pelvie organs and often the wall of 
the pelvis, with involvement of sensory somatic 
fibers of the lumbosacral nerve roots or plexus. 
Thus, it is obvious that excision of the superior 
hypogastric plexus cannot be expected to con- 
trol the pain in such eases. On the other hand 
if the lesion is confined to the uterus, the pain 
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may be relieved by this procedure. <A recent 
case cared for by one of us (HCV) is instruc- 
tive in this regard. 

M. Z., 49. year old white woman, was admitted 
Apr. 20, 1947. One year before, vaginal bleeding 
had been noted. Six months later, pain in the left 
thigh began. She had had an abdominal explora- 
tion elsewhere, and since then had been receiving 
high voltage roentgen therapy. 

)xamination revealed a thin woman with drawn 
features, who complained of severe pain in the left 
hip, radiating down the posterior aspect of the left 
lower extremity to the ankle. Pelvic examination 
revealed a fixed ulcerated cervix with fixation cf 
the uterus and marked tenderness, especially to the 
left. There were no reflex or sensory changes in 
the lower extremities. 

The pain required frequent doses of morphine, 
and because of this she was transferred to the 
neurosurgical service, where a right unilateral 
anterolateral cordotomy at the level of the fifth 
thoracie vertebra was carried out on May 6, 19-47. 
She made a good convalescence from this pro- 
cedure. She had no weakness of the lower extremi- 
ties, no diffiulty with sphincter control and had 
loss of sensation to pin prick on the left side below 
the ninth thoracic dermatome (midway between 
the umbilicus and costal margin). She no longer 
complained of pain in the left hip and lower 
extremity, but now complained of suprapubic and 
pelvic pain which still required opiates to control. 

It was felt that this pain originated in the 
uterus and perhaps bladder, and to control it by 
cordotomy would require re-operation with a left 
cordotomy so as to give bilateral section of the 
spinothalamic tracts. Visceral afferent pathways in 
the cord are not well known, but it is probable 
that they are bilateral. It has been well established 
that visceral pain from unpaired abdominal struc- 
tures cannot be relieved by unilateral cordotomy. 
On the other hand, it was felt that presacral 
neurectomy might now suffice to relieve her remain- 
ing pelvic pain. 

The abdomen was reopened on June 2, 1947, 
through the former midline incision, below the 
umbilicus. The uterus was enlarged, firm, irregu- 
lar, and the omentum and sigmoid colon were fixed 
to it. All of these structures were firmly fixed to 
the left lateral wall of the pelvis. The free margin 
of the liver was nodular and irregular. Resection 
of the superior hypogastrie plexus was carried out 
and the wound closed. 

Convalescence was again uneventful, the wound 
healing by primary intention. She now was able 
to discontinue the use of morphine and, after its 
withdrawal had been accomplished, was dismissed 
to the care of her family. 
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It is obvious that there were two peripheral 
pathways involved in this patient’s pain. 
The one, the lumbosacral plexus and its roots, 
was interrupted centrally by section of the 
opposite lateral spinothalamie tract ; the other, 
a visceral afferent path from the pelvic organs, 
was interrupted peripherally by resection of 
the superior hypogastric plexus. This latter 
alone would not, of course, have relieved the 
pain in the left lower extremity, but this case 
shows that the pelvic visceral pain afferents 
have a pathway through the superior hypo- 
gastric plexus. 

The problem of relief of intractable bladder 
pain often presents itself to the urologist. The 
pain and frequency of interstitial cystitis 
(Hunner’s ulcer), tuberculous cystitis and 
malignancy of the bladder are often so severe 
as to demand surgical interruption of pain 
pathways. To interrupt the pain pathways 
from the bladder by posterior rhizotomy of 
spinal nerve roots is not practicable, because 
of the extensive surgical exposure demanded. 
Anterolateral cordotomy, if bilateral and per- 
formed at the fourth to sixth thoracic seg- 
ments, will relieve the pain but carries a risk 
of motor paralysis or loss of sphincter control, 
that can be justified only in cases of malignant 
disease where the only therapeutic hope is 
pain relief. These risks for the patient with a 
long life expectancy are usually unjustifiable. 

The presence of visceral afferent pain fibers 
from the bladder in the presacral nerve has 
been denied by McLellan 1° and others. Lear- 
month 1* described a patient who complained 
of a sensation of ‘‘crushing pain in his 
bladder,’’ when the central end of the pre- 
sacral nerve was stimulated during resection 
of the nerve under spinal anesthesia. We '® 
have verified this observation. One of us 
(HEL) has noted many times during cysto- 
scopic examination of the bladder or during 
transurethral operations, that under spinal 
anesthesia with a sensory level between the 
costal margin and the umbilicus distension 
of the bladder was painful, although there 
was no pain on cutting or fulgurating the 
bladder wall. Both of us have noted '* dur- 
ing cystometrograms on patients with trans- 
verse lesions of the spinal cord, that awareness 
of the bladder distension with discomfort was 
present, even in lesions as high as the sixth 
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thoracic segment. Evidently sensations of 
stretch or distension of the bladder enter the 
spinal cord as high as the midthoracic seg- 
ments and certainly above sacral levels (pelvic 
nerves). 

Attempts at complete sensory denervation 
of the bladder by resection of the hypogastric 
ganglia have been made by Learmonth?” and 
others for intractable bladder pain. This pro- 
cedure results in paralysis of the bladder with 
a necessity for catheterization for the re- 
mainder of the patient’s life. Resection of 
the superior hypogastric plexus, on the other 
hand, produces no disturbances of micturition 
and does interrupt important visceral pain 
pathways. In common with others, we have 
found that when dealing with chronic bladder 
lesions such as submucous and tuberculous 
cystitis, the effect is not lasting. We believe 
this to be due to regeneration of these visceral 
afferent fibers, which at best are seldom inter- 
rupted for more than 5 em., with the central 
ends of the afferent fibers probably not more 
than 10 em. from their termination in the 
bladder wall. Regeneration of visceral nerve 
fibers, both motor and sensory, is apparently 
readily accomplished ; in this ease, where only 
a relatively small segment of peripheral 
afferent fiber is removed, such regeneration 
may be expected to occur within a year or less. 

The question may be asked as to why the 
resection of the superior hypogastric plexus 
has given such good results in dysmenorrhea 
and in other pelvic pain of uterine origin. 
Where this procedure has given relief in cases 
of uterine (or for that matter bladder) malig- 
nancy, the period of survival after the pro- 
cedure is often less than the length of time 
that is probably required for regeneration. 
Even if the patient survives long enough for 
regeneration to take place, the malignant 
lesion has probably invaded the adjacent 
structures and the production of somatic pain 
not only clouds the return of visceral pain 
sensation, but also requires more radical meas- 
ures (cordotomy) for relief. As far as pri- 
mary or functional dysmenorrhea is concerned, 
the cause of the pain in this condition is not 
clear. It is possible that breaking the reflex 
sensory are over a period of months is suf- 
ficient to affect permanent cure, even though 
regeneration of nerve fibers later takes place. 
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The following cases illustrate the prolonged 
but temporary relief obtained in chronic, pain- 
ful inflammation of the bladder by presacral 
neurectomy. 


G. D., a white man, 32 years old, was admitted 
on Oct. 23, 1936, with complaints of urinary fre- 
quency, dysuria, dribbling of urine and difficulty 
in starting the urinary stream, all of one year’s 
duration. Fourteen months before his left kidney 
had been removed because of renal tuberculosis. 
He was voiding or attempting to void every 10-15 
minutes through the day, and 10-12 times every 
night. Pain on urination was extremely severe. 
He had difficulty in starting his stream, and urina- 
tion was largely a matter of painful dribbling. 
The urine was always cloudy. Cystoscopie exami- 
nation revealed a hemorrhagic bladder mucosa with 
several ulcers on the posterior bladder wall. No 
tubercle bacilli were seen on repeated microscopic 
examination of the urine, but an intravenous pyelo- 
gram showed a moth-eaten appearance of the 
calices of the right kidney. 

Presacral neurectomy was carried out on Oct. 
31, 1936. The patient made a satisfactory con- 
valescence with primary healing of the wound. 
When dismissed on Dee. 9, 1936, he was voiding 
three to four times nightly and about every hour 
during the day. Cystoscopie examination showed 
no change in the appearance of the bladder. A 
month later he had gained 15 Ib. and was only 
voiding one to two times at night and every two 
hours during the day. However, he reported by 
letter in March, 1941, that he was voiding about 
15 times through the day and 7-8 times at night, 
about.an average of once an hour for the 24 hour 
period. 

This patient’s temporary marked alleviation cf 
bladder pain was not permanent. Nevertheless, 
even five years later he was improved over his pre- 
operative condition and had been spared an 
external ureteral transplant. 


B. M., a 42 year old white man, was admitted 
July 23, 1937, because of urinary frequency and 
dysuria of six years’ duration. He was voiding 
every 30 minutes through the day and every two 
hours at night. The right kidney had been removed 
soon after onset with no relief of symptoms. It 
had proved to be tuberculous on examination. 

Cystoseopi¢c examination revealed moderate con- 
gestion of the bladder mucosa which was studded 
with many superficial ulcerations. No tubercle 
bacilli were found in the urine with repeated micro- 
scopic examinations. An intravenous myelogram 
revealed an essentially normal left kidney. 
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Presacral neurectomy was carried out July 26, 
1937, under spinal anesthesia, with the sensory level 
at the ninth thoracic segment (midway between 
the umbilicus and the costal margin). Electric 
stimulation with a 60 cycle current of the ceniral 
end of the presacral plexus produced subjective 
sensation of a full bladder and a desire to void. 

Convalescence was uneventful. When he was 
dismissed on Aug. 6, 1937, he had no bladder pain 
and only slight urethral pain on voiding. He was 
voiding every hour to an hour and a half during 
the day and every three to four hours at night. 
By Jan. 21, 1938, he was voiding every two hours 
during the day and once or twice at night, some- 
times going as long as seven hours at night without 
voiding. However, six months later he returned 
saying that he had been improved until the past 
six or eight weeks, when his old symptoms had 
returned. He was now voiding every 20-30 
minutes during the day and three to four times 
at night. This patient’s relief was spectacular and 
lasted nearly a year. Then his symptoms rapidly 
returned to their old severity. In our opinion, 
regeneration of visceral pain fibers removed at 
the presacral neurectomy explains this return of 
symptoms. 


The surgical technic of presacral neurec- 
tomy has been described by numerous authors, 
and the surgical approach hardly needs repe- 
tition. Thoroughness of dissection cannot 
however be overemphasized. The fact that we 
are removing a plexus of fibers rather tnan a 
single nerve and that this plexus presents 
many individual variations, makes careful 
dissection of the area between the iliac vessels 
necessary. Fibers from the sympathetic chain 
reach this plexus from beneath the iliac vessels 
as well as above them, and they must be found. 

We have attempted to explain some of the 
failures of this procedure on physiologic or 
anatomic grounds, but we are convinced that 
many failures represent an inadequate opera- 
tive procedure. The approach is one that is 
familiar to every surgeon and gynecologist ; 
unfortunately, not every surgeon or gynecolo- 
gist has the patience or skill tediously to 
dissect out a plexus of fine nerve fibers deeply 
located in an operative field such as _ this. 
Unless the operator has or will acquire this 
patience and skill, he should not attempt the 
procedure because, as in other types of sym- 
pathectomy, completeness of extirpation is 
essential to success. 
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SUMMARY 


Resection of the superior hypogastric plexus 
is one of the simplest of sympathectomies. It 
has no effect on the normal reproductive 
organs of the female, but may produce loss 
of ejaculation in the male without interfer- 
ence with libido or potentia. 

It has little or no value in disturbances of 
micturition, but since it carries visceral affer- 
ent pain fibers from the bladder and uterus, 
its resection is of value in painful conditions 
limited to these two organs. However, in 
chronic lesions results lasting beyond 12-15 
months cannot be predicted, probably because 
of regeneration of visceral afferent fibers. 
Further anatomic studies on this point are 
desirable. 

SOM MAIRE 


La_ résection du _ plexus hypogastrique 
supérieur est une des sympathectomies les 
moins difficiles. Cette opération n’a aucune 
influence sur les organes génitaux de la 
femme; chez l’homme elle peut entrainer la 
perte de 1’éjaculation sans diminuer aucune- 
ment le désir sexuel ou la puissance génésique. 

Elle a peu ou pas de valeur dans les troubles 
de micturition. Comme ce plexus transmet 
des fibres sensitifs 4 la vessie urinaire et a 
l’utérus, sa resection a de la valeur dans les 
troubles douloureux limités 4 ces deux organes. 
On ne peut pas assurer aux malades que le 
soulagement obtenu sera permanent au-dela 
de 12 4 15 mois. La récidive des troubles est 
probablement due a la régénération des fibres 
viscerales afférantes. Le sujet demande 
d’autres études intéressant l’anatomie de 
cette région. 

SUMARIO 


La reseccién del plexo hipogastrico superior 
es un procedimiento relativamente facil de 
ejecutar y no afecta en modo alguno la funcién 
de los organos de la reproducci6n en la mujer, 
pero puede producir la perdida de la eyacula- 
cién en el hombre sin afectar su potencia o 
libido. 

La poreién superior del plexo hipogastrico 
contiene las fibras nerviosas que transmiten 
las sensaciones dolorosas del utero y de la 
vejiga urinaria; por lo tanto su reseeccién es 
de valor en las afeeciones cronicas dolorosas 
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de dichos organos, sin embargo no se puede 
predecir los resultados beneficiosos de esta 
operacién por mas de 12 a 15 meses por la 
posibilidad de que dichas fibras regeneren. 


CBor 


Pesexuua plexus hypogastricus superio- 
Trius ABIAeTCH OXHOH H3 CaMbIX MpPOCTbIX 
CHMMaT9KTOMHH. Ona He HMeeT BJHAHHA 
Ha HOPMaJIbHOCTb 2KCHCKHX PelPOLYKTHB- 
HbIX OpraHOB, HO Y MYK4HH MOXeET IIpH- 
4YHHHUTh MOTep!O IAKYJAWHH, HO 6e3 MOTe- 
pu libido u potentia. 

Pe3ekuHA COBeplieHHO Oecnowe3Ha IIpH 
paccTpolicTBax MOU4eHCIyCcKaHHA, HO TaK 
Kak plexus COJepxKHT BHCepasbHble acp- 
(pepeHTHble OOeBbIe BONOKHa OT MOUeBO- 
rO Ny3bIpA H MATKH, TO ero pe3seKIHA M0- 
e3Ha MIpH OOe3HeHHbIX YCIOBHAX 9THX 
AByX opraHosB. Ho mpuw xponHyecKHx m0- 
PaxKeHHAX HeJIb3A MpeLCKa3saTb Pe3yJbTa- 
Th! mocae 12-15 MecaueB OuaromxapaA pere- 
HepauHH. KeuaTebHbl adbHehuiMe HC- 
cule LOBaHHA. 
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Congenital Lung Cysts 


Pathologic Characteristics and Importance of Recognition* 


W. E. ADAMS, M.D. 
CHICAGO, ILLINOIS 


UCH progress has been made in the 

surgical management of various in- 

flammatory and neoplastic conditions 
of the chest. When the diagnosis is clear, a 
high percentage of satisfactory results may be 
expected in most cases. 

Until recently, a congenital condition of 
the lung commonly called cystic disease or 
cystic malformation was not well understood 
and was thought to be a rather uncommon 
lesion. This was due to the fact that in many 
instances it was mistaken for a number of 
other pathologie conditions and was, there- 
fore, not recognized, until resection of the 
lung became commonplace and the lesion was 
found in the surgical specimen. In spite of 
the recognition of pitfalls in diagnosis as re- 
ported by various authors,'* * 4 the differ- 
entiation from a number of intrathoracic 
lesions frequently presents a difficult problem. 
The importance of establishing a correct diag- 
nosis before operation will be brought cut 
strikingly in the cases to be presented. Many 
of these demonstrate long morbidity and in- 
capacitation or hospitalization for treatment 
of a condition other than the one to be 
discussed. 

The present study is based on experience 
with 27 patients, 24 of which had symptoms 
only after the cyst had become infected. In 
the remaining three, symptoms were produced 
when intrathoracic pressures became disturbed 
through a check valve communication between 
the cyst and the tracheobronchial tree. The 
age of the patients extended from a few days 
to 59 years, most of the group being under 
25 years. In those patients where operation 
was performed and the lesion resected, its 
location was fairly evenly distributed among 
the various lung lobes. In no ease was either 
upper lobe alone involved. In the-nine patients 


*From the Department of Surgery, University of 
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in whom the lesion was not resected, it was 
located in the right lung in six and in the 
left lung in three. In a review of 26 reported 
cases by nine authors, age distribution, dura- 
tion of symptoms and location of lesion were 
approximately the same as in the present 
series,°-13 

The gross pathologie picture in the 27 cases 
was classified as follows: (1) those with 
multiple cysts and considerable functioning 
lung; (2) those with multiple cysts but with 
little or no normally developed lung; (3) those 
with a large amount of abnormally developed 
bronchial tree elements, a number of smaller 
eysts and little or no normally developed 
terminal respiratory units. This is an arbi- 
trary classification based on the degree and 
character of involvement. The patients’ 
records illustrate that at times this factor had 
considerable influence on the clinical course 
as well as the overall pathologie picture. 

Microscopically, the cysts were lined by 
columnar ciliated epithelium except when as 
result of metaplasia it had been replaced by 
squamous epithelium or when it had been 
destroyed by infection. The cysts were sur- 
rounded by a variable amount of fibrous con- 
nective tissue with bronchial wall elements 
such as cartilage, glands and smooth muscle 
in some regions. Outside of the cystic areas 
many small air passages lined by cuboidal or 
low columnar epithelium were present. The 
amount of this type of abnormal development 
varied considerably in the sections of dif- 
ferent patients. When infection had been 
present throughout the lung, the usual 
changes characteristic of pneumonitis, such 
as round cell infiltration, macrophages and 
plasma cells, were present. 

The diagnosis of congenital cystic malfor- 
mation of the lung is usually not difficult, 
when its possibility is kept in mind. Although 
the clinical manifestations are produced either 
by alteration of intrathoracic pressures due 
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to a check valve type of communication with 
the tracheobronchial tree or by development 
of infection, the clinical picture of a number 
of intrathoracic conditions may be simulated 
by this malformation. In the present study 
the following lesions had been diagnosed: 
bronchiectasis, 17; lung abscess, 10; empyema, 
5; tuberculosis, 5; pneumothorax, 3; pneu- 
monitis, 3; diaphragmatic hernia, 3, and 
chronic bronchitis, 1. In the collected eases 
reported, the experience of the authors was 
similar. The various conditions diagnosed he- 
fore the true nature of the lesion was dis- 
covered were as follows: bronchiectasis, 4; 
lung abscess, 2; empyema, 4; tuberculosis, 2; 
pneumothorax, 1; pleuropericardial cyst, 1; 
in 11 eases no diagnosis was given before 
operation. In a number of our own eases as 
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Following this, a lung abscess developed and was 
drained through the chest wall. After a period 
of time the drain was removed. The symptoms 
of productive cough and sepsis returned, however. 
The abscess cavity was again drained and allowed 
to close on three successive occasions. The last 
drainage tube had been in place for approximately 
12 years when the patient was first seen in this 
clinic. During this period he had developed nor- 
mally and had no complaints other than the pres- 
ence of the draining sinus. 

Physical examination revealed an apparently 
healthy obese boy with a large tube draining a 
sinus at the base of the right lung posteriorly. On 
removing the tube, a smooth lined cavity about 
2-214 in. in diameter was visible. Several bron- 
chial fistulas were demonstrable. X-rays following 
injection of the sinus with iodized oil showed a 
fluid level just below the dome of the diaphragm 
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tion draining since 12 years previously. 


just beneath dome of diaphragm. 


SH. Pe ae 


Fig. 1 A (left).—Chest film before resection of boy, 19, a cavity in that loca- 


Fluid level at cardiophrenic angle 


Upper and middle lobes not entirely 


expanded. Fig 1 B (right).—Chest film after resection of right lower lung 
lobe; upper and middle lobes expanded. 


well as in those reported by others, treatment 
had been instituted for one or more of the 
above conditions before the true nature of 
the lesion was recognized. The following case 
reports are representative of the difficulties 
encountered in making a diagnosis. 


CASE REPORTS 


Lung Abscess.—An 18 year old white male com- 
plained of having had pneumonia at the age of five. 
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(Fig. 1 a and b). Diagnosis of congenital cystic 
malformation of the lung was made and the right 
lower lobe was resected. The postoperative course 
was uneventful. 

The surgical specimen showed a large cyst involv- 
ing about one third of the lower lobe, the remainder 
of the lobe being largely airless. Microscopic 
section through the larger portion of the lobe 
showed much of the lung abnormally developed. 
The cyst was lined with columnar ciliated or 
stratified squamous epithelium. 
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A 38 year old white female was admitted com- 
plaining of a productive cough with foul sputum 
of approximately one year’s duration. Four weeks 
prior to the onset of symptoms, a tonsillectomy 
had been made. She had been treated with penicillin 
and streptomycin which gave temporary relief, 
and at one time a thoracentesis was said to yield 
frank pus. She had lost 30 Ib. 

On admission she appeared chronically ill, had 
fever of 38 C. and leukocytosis of 16,700. Hemo- 
globin was 11.5 Gm., and the red count 3.7 million. 
The positive physical findings were limited to the 
right chest, which showed some decrease in tactile 
fremitus and a few moist rales in the mid-lung 
field posteriorly. The sputum was extremely foul, 
quite thick and greenish yellow. It contained a 
variety of organisms commonly found in pulmo- 
nary suppurative lesions. There were no acid-fast 
organisms, although she had been suspected of 
having had tuberculosis and was kept in a sana- 
torium for about two weeks. X-ray examination 
revealed a fluid level containing cavity with a rela- 
tively small amount of infiltration around it, located 
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present about the cavity. The lower portion of 
the lung appeared normal. A microscopic section 
made through the entire wall of the cavity re- 
vealed an abnormally developed lung with the 
cavity lined by columnar ciliated epithelium, 
except in some places where it had been replaced 
by squamous epithelium. 


Diagnosis of lung abscess in this patient 
was a very natural one in view of the onset 
of a productive cough a short time following 
tonsillectomy, since that operation under gen- 
eral anesthesia is one of the more frequent 
causes of lung abscess. When the lesion did 
not decrease in size under medical manage- 
ment, in spite of the clinical picture being 
markedly improved, a suspicion of malforma- 
tion of the lung should have been entertained. 
This was especially true when the patient was 
first seen in this clinie a year following the 
onset of her illness. A large pulmonary cavity 
presenting a fluid level, unaccompanied hy 





Fig. 2 A (left)—Anteroposterior film of chest of woman, 38, with large cavity in midright lung field, pos- 


teriorly presenting fluid level. 


picture improved somewhat by pencillin and streptomycin therapy. Fig. 2 B (center). 


Lesion had produced productive cough of about one year’s duration; clinical 


Lateral film. Fig. 2 C 





(right).—Film after resection of right lower lobe containing large cyst. Patient has remained asymptomatic 
since operation. 


in the right mid-lung field posteriorly. Diagnosis 
was nontuberculous lung abscess (Figs. 2 a and b). 
Bronchoseopie examination showed much foul thick 
pus coming from the right lower lobe. 

She was prepared for operation by chemotherapy 
and blood transfusions,-and the right lower lobe 
was removed. The upper lobe appeared normal. 
Her convalescence was- entirely uneventful. The 
surgical specimen when opened showed a large 
cavity in the upper part of the right lung pos- 
teriorly. A moderate amount of fibrosis was 
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sepsis or a positive sputum for tubercle bacilli, 
is most likely to be a congenital lung cyst. 

In patients having chronic pneumonitis sur- 
rounding cystic areas, the diagnosis of lung 
abscess is a common error. In such cases after 
drainage of the cavity the space does not 
become obliterated. If a biopsy is not taken, 
the true nature of the disease may remain 
unrecognized and a number of operations may 
be made in trying to heal the lesion. In such 
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eases the history should arouse suspicion of 
the possibility of the condition. When the 
correct diagnosis is made, operative treatment 
should consist of excision rather than drain- 
age, unless contraindicated by the patient’s 
general condition. Next to bronchiectasis, 
lung abscess has been diagnosed most fre- 
quently in the present series of cases prior to 
recognition of the true nature of the lesion. 





Fig. 3 A.—Bronchogram; char- 
acteristic picture of bilateral 
bronchiectasis in woman, 25, with 
productive cough for 24 years. 





Large micro- 
scopic section of right middle lobe showing numer- 
ous cystic spaces and lack of normal lung tissue. 


Fig. 3 B.—Same case as preceding. 


Bronchiectasis.—A white female, 25 years of age, 
complained of a productive cough with intermittent 
attacks of fever over a period of 24 years. She had 
had whooping cough at the age of 1 year and had 
developed pneumonia during her second pregnancy. 
Examination revealed a poorly nourished, chroni- 
eally ill individual who coughed considerably dur- 
ing the procedure. Many rales were heard in both 
bases. X-rays following iodized oil injection 
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showed the characteristic picture of bilateral bron- 
chiectasis. On bronchoscopy a purulent exudate 
was seen coming from the bronchus of all lobes 
(Fig. 3 a). Diagnosis of bilateral bronchiectas 
was made, and she was prepared for operation. 
Resection of the right lower and middle lobes was 
carried out by the dissection technic. Her post- 
operative course was uneventful. Her symptoms 
were decreased to approximately one third of the 
original severity, and her general condition was 
good. Examination of the surgical specimen 
showed the lesion in the lower lobe to be saccular 
bronchiectasis. However, the right middle lobe 
was found to be made up entirely of cystic areas. 
Microscopie sections of this lobe showed the char- 
acteristic picture of cystic malformation of the lung 
(Fig. 3 b). Approximately seven months follow- 
ing this operation the left lower lobe and lingula 
were resected. She made a good recovery and has 
been largely relieved of her symptoms. 


This patient presented the usual history and 
findings of bilateral bronchiectasis, the true 
nature of the lesion in the middle lobe being 
found only after the surgical specimen was 
examined. One might speculate as to whether 
infection of the cyst in the middle lobe had 
led to the development of bronchiectasis in 
the lower lobes due to repeated contamination 
by internal drainage. 


In three other patients of the group, the 
middle lobe only was involved by the malfor- 
mation. In these cases there was no infection 
in the lower lobes, and on iodized oil injection 
pathologic changes were seen only in the 
middle lobe. From our experience with the 
present group of cases, it would seem that 
when only the middle lobe is involved by a 
suppurative process, cystic malformation 
should be suspected rather than primary 
bronchiectasis. In patients with middle lobe 
involvement, internal drainage of secretions 
into the lower lobes may produce a picture 
on bronchography suggestive of tubular bron- 
chiectasis and thus lead to the resection of 
normal lung tissue. At times it may also sug- 
gest that the bilateral involvement is too 
severe for operation. In the three patients, 
the middle lobe was resected, followed by 
complete relief of symptoms. 


Chronic (Diffuse) Pneumonitis—An 8 year old 
white male was first seen complaining of a pro- 
ductive cough with intermittent hemoptysis and 
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fever for approximately one year’s duration. He 
gave a history of bilateral pneumonia with sur- 
gical drainage of bilateral empyema during the 
earlier part of this period. On examination he 
appeared chronically ill and somewhat dyspneic. 
The entire left lung was dull to flat, and breath 
sounds were either absent or bronchial in character. 
The right lung was normal. Laboratory findings 
included hemoglobin, 10 Gm.; red blood count, 
3.9 million and white blood count, 14,000. X-rays 
showed the left lung to be entirely airless with 
a slight deviation of the heart shadow toward the 
right side (Fig. 4 a). Following injection of 
iodized oil, only the primary bronchi of the upper 
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eventful recovery. The upper lobe remained com- 
pletely atelectatic for about four to six weeks, then 
became inflated spontaneously (Figs. 4 b and ¢). 

On cut section the surgical specimen revealed 
several cavities filled with frank pus. The re- 
mainder of the tissue consisted of markedly fibrosed 
and consolidated lung. On microscopic examina- 
tion the walls of the spaces were lined by columnar 
ciliated or stratified squamous epithelium, and 
various elements of the bronchial wall were present. 
The remainder of the lung showed abnormal de- 
velopment of the various lung elements, numerous 
small spaces lined by cuboidal epithelium and 
much fibrosis. There was complete lack of nor- 
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Fig. 4 A (left.)—Fig. 4 B (center).—Fig. 4 C (right.)—Films of chest of boy, 8, before and after resection of left 


lower lobe. 


and lower lobes were outlined. On bronchoscopic 
examination, some foul pus exuded from the left 
main stem bronchus and a large amount from the 
left lobe. The right side was clear. The differential 
diagnosis included massive empyema, chronic sup- 
purative pneumonitis with abscess formation and 
possibly bronchiectasis. Pneumonitis, however, was 
thought to be the most likely cause of his trouble. 
A thoracentesis revealed no evidence of pus in 
the pleural cavity. Therefore, after preparation 
of the patient for operation by several transfusions 
aggregating a total of 900 ec. of whole blood and 
postural and bronchosecopie drainage as well as 
chemotherapy, an exploration was made. The left 
upper lobe was found to be completely atelectatic 
but not infiltrated or otherwise abnormal. The left 
lower lobe was diffusely infiltrated and airless, but 
no large cystic spaces could be identified. The 
lower lobe was removed by the dissection technic, 
and although the upper lobe could not be re- 
expanded, it was not resected. 

Following operation the patient made an un- 


Productive cough, fever and hemoptysis present for one year 


mally developed terminal respiratory units. ‘The 
degree of infection was not so great as suspected 
from gross examination of the tissue. 


A 10% year old white female entered with 
diagnosis of chronic lung abscess of two years’ 
duration. Two weeks prior to her pulmonary 
symptoms, her tonsils had been removed under 
general anesthesia. Following this, she began to 
have a productive cough of green purulent sputum, 
associated with fever and other symptoms of 
sepsis. After treatment by conservative methods 
for one year, a cavity in the lower part of the 
right lung was drained with a tube. She continued 
to drain from this area since, and on several ocea- 
sions there have been mild hemorrhages. She lost 
8 lb. and tired easily. There had been no exposure 
to tuberculosis. 

Examination revealed a poorly nourished, chroni- 
cally ill girl running a low grade fever. Leukocyte 
count was 8,900, hemoglobin 11.3 Gm. and red 
blood cell count 3.7 million. Except for clubbing 
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of the fingers, the positive physical findings were 
limited to the thorax where a rubber tube drain 
was seen in the seventh right interspace. Expan- 
sion of the right chest was markedly limited and 
tactile fremitus diminished. Breath sounds over 
the right chest were entirely absent and the per- 
cussion note was flat. X-rays of the chest showed 
a diffuse capacity involving the entire right side 
with what appeared to be a cavity formation in 
the lower portion. The left lung entirely was 
clear. The diagnosis was lung abscess with ques- 
tionable empyema. Bronchoscopic examination 
revealed some pus coming from the right main 
bronchus. 
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She was prepared for operation by chemo- 
therapy, supportive measures including blood trans- 
fusions. On exploration the entire right lung was 
found to be infiltrated and airless. Because the 
lesion involved the entire lung it was thought best 
to do a pneumonectomy. For the first two weeks 
after operation she had an uneventful convales- 
cence, but evidence of empyema developed at that 
time. This was drained and subsequently a thora- 
coplasty was performed to obliterate the space. 
She has remained asymptomatic since. 

On opening the surgical specimen one large, 
multiloculated cavity was found involving a large 
portion of the lung. The remainder of the lung 





Fig. 5 A (top, left).—Film of chest of girl, 2, with symptoms and findings suggesting 


empyema following pneumonia. 
of pus and injection of air into cavity. 


Fig. 5 B (top, right).—Fluid level after aspiration 
Fig. 5 C (bottom, left).—Fluid level after 


aspiration of pus and injection of air into cavity. Fig. 5 D (bottom, right).—Film 
after drainage of cavity. Biopsy of wall showed it to be congenital cyst of lung. 
Resection of right lower lobe was done later, with uneventful postoperative course. 
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was airless, infiltrated and fibriotic. A micro- 
scopic section made through the entire lesion re- 
vealed the lining of the cavity to be columnar 
ciliated epithelium, except where it had been re- 
placed by squamous epithelium. Outside of the 
main cavity other evidence of malformation of the 
lung was present. : 


In patients with a pathologic process such 
as this, it is frequently impossible to differen- 
tiate between a chronic pneumonitis and other 
pathologic lesions. A history of insidious 
onset of a pulmonary suppurative process in 
a child without the usual etiologic factor for 
the production of bronchiectasis or lung 
abscess should strongly suggest the possibility 
of congenital cystic disease. Bronchoscopic 
examination and x-rays following iodized oil 
injection are usually not diagnostic. In such 
cases, when the patient’s condition warrants 
it and a thorough preparation for operation 
has been made, exploration and resection of 
the involved portion is indicated. 


Empyema.—A white female 24% years of age 
was admitted complaining of some difficulty in 
breathing and a productive cough of two months’ 
duration. She had also had some elevation of 
temperature during this period. Examination re- 
vealed an underdeveloped and undernourished 
sickly child, whose right chest was dull to flat 
over the lower three fourths of the lung. A few 
rales were heard at the apex. Breath sounds 
were diminished or absent over the greater portion 
of the right side. The white count was 19,000. 
X-rays of the chest revealed complete opacity in 
the lower two thirds of the right lung. An 
empyema or a lung abscess was suspected. Frank 
pus was obtained on thoracentesis. After aspira- 
tion of pus and introduction of air, a large spheri- 
cal space was demonstrable on x-ray (Figs. 5 a, 
b and ec). An empyema was then diagnosed and 
drainage was recommended. At operation, after 
resecting a piece of rib, the cavity was entered. 
However, the wall did not appear to be that of 
an inflamed pleura; thus, a biopsy was taken. This 
showed the condition to be a large cyst of the right 
lower lobe lined by columnar ciliated epithelium. 
After the cyst had drained for about two years, 
resection of the right lower lobe was carried out 
without event (Fig. 5 d). 


As pointed out by Maier and Haight,’ large 
infected cysts of the lung are commonly erro- 
neously diagnosed as empyema. In some cases 
x-rays following diagnostic pneumothorax 
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may be helpful in differential diagnosis, in 
that the limits of the cavity may appear 
to be more rounded than is usually the case 
in empyema. Also at operation the tissue 
outside of the cavity does not appear to be 
inflamed in that it is less rigid than is the 
case in the wall of an empyema. A routine 
biopsy of the wall is usually diagnostic. Since 
this diagnosis is usually made in infants or 
small children, drainage of the cyst prior to 
resection may frequently be the treatment of 
choice. However, a correct diagnosis is neees- 
sary for determining prognosis and the plan- 
ning of further care. In most reported cases 
the diagnosis has been made following drain- 
age of the lesion, and resection of the lung 
has been made at a later date. 


Pulmonary Tuberculosis.—A 50 year old colored 
male complained of a productive cough and fever 
of several years’ duration. There was no history 
of night sweats or hemoptysis. On some occasions 
he had become dyspneic and had pain in the left 
chest. Examination revealed a chronically ill- 
appearing individual who coughed considerably 
during the procedure. Many coarse rales were 
heard over the left chest, and bronchial breathing 
was marked in the lower half posteriorly. X-rays 
showed marked opacity with cavity formation in 
the lower three fourths of the left lung. Following 
iodized oil injection a large cavity was demonstrable 
in the lower left lung and a number of smaller 
loculations located in other parts of the same side. 
A careful examination of the sputum showed 
several organisms which appeared like tubercle 
bacilli, and for a time pulmonary tuberculosis 
was diagnosed. Subsequent examinations of the 
sputum were negative for tubercle bacilli, however, 
and drainage of the lower cavity was planned. 
His condition improved, and the operation was 
postponed. Because of his age and general dis- 
ability, resection of the involved lung was thought 
inadvisable. He has been seen at infrequent 
intervals during the past nine years and has con- 
tinued to have a negative sputum for acid-fast 
organisms and a moderately productive cough not 
causing undue handicap. Final diagnosis was con- 
genital cystic malformation of the left lung. 


Five of the present series of cases and two 
of the reported cases had been treated for 
pulmonary tuberculosis before the true nature 
of the lesion was recognized. When the possi- 
bility of cystic malformation is kept in mind, 
however, this error in diagnosis is much less 
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likely. Three of the patients had been seen 
a number of years ago, before congenital cystice 
malformation of the lung was well known. In 
patients with productive cough and x-ray evi- 
dence of a cavity presenting a fluid level, a 
repeatedly negative sputum for tubercle bacilli 
should rule out the diagnosis of pulmonary 
tuberculosis. 


Spontaneous Pneumothorax—A 3 year old 
colored female was admitted complaining of a 
mild productive cough, fever and dyspnea of one 
month’s duration. Shortness of breath had not 
been extreme at any time, and the amount of 
sputum raised was rather small. Examination 
revealed a normally developed child who did not 
appear ill. Positive findings were limited to the 
chest. Rales were heard in both lungs, and there 
was dullness in the lower part of the right side. 
Breath sounds were diminished or absent over the 
upper two thirds of the right lung. On x-ray 
examination the right lung appeared to be almost 
completely collapsed by a spherically shaped space 
filled with air. The mediastinum was not shifted 
whatsoever. Diagnosis was spontaneous pneumo- 
thorax. Further examination revealed no evi- 
dence of other lesions, and the tuberculin test 
was normal. Manometrie readings showed about 
atmospheric pressures within the air space, the 
pressure decreasing on inspiration and increasing 
on expiration. After removing several hundred ce. 
of air from the space, the pressures were un- 
changed. Fluoroscopic examination showed the 
space to be the same size as before the aspiration. 

On closer inspection of the x-rays it was seen 
that the outline of the air-filled space was oval 
in shape. Both at the apex and at the base there 
was a continuous border encircling this ovoid 
space. This suggested that the space was within 
the lung with a very thin shell of lung surround- 
ing it. Therefore, diagnosis of congenital cystic 
malformation of the right lung was made. 

The patient has been seen at infrequent intervals 
during the subsequent 10 years, and her condi- 
tion has remained essentially the same. Operative 
removal of the cyst has been advised and rejected. 


Pressure symptoms produced by large «ysts 
of the lung usually oceur in young children 
or infants. In former years a number of these 
cases have probably been diagnosed as spon- 
taneous pneumothorax, and when complete 
examinations were not made, the true nature 
of the condition went unrecognized. Four of 
the present series studied, whose symptoms 
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were produced by intrathoracic pressure 
changes, were three years of age or less, one 
being only 12 days old. The x-ray appezar- 
ance of a spherical outline is highly suggestive 
of the presence of a large cyst, but is not 
always conclusive. If the condition persists 
unchanged for a long time, malformation of 
the lung is the most probable diagnosis. This 
can usually be determined by establishing a 
pneumothorax, thus demonstrating the cyst 
wall, or by the injection of an opaque media 
such as iodized oil into the cystic space and 
visualizing the outline of the cyst wall and 
trabeculae on x-ray examination. 


Chronic Bronchitis —A 16 year old white female 
was first seen complaining of repeated attacks of 
an upper respiratory infection which produced a 
chronic cough. This had not kept her from attend- 
ing school and had not impeired her general health 
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Fig. 6 A.—Film of chest of girl, 17, with repeated 
attacks of upper respiratory infection for one 
year. Note cystic areas with fluid levels in base 
of right lung. 


to any considerable degree. Physical examination 
revealed a well developed and nourished individual 
who did not appear to be very ill. The general 
physical examination as well as that of the chest 
yas entirely normal. Fluoroscopy showed no ab- 
normal findings. A diagnosis of chronic bronchitis 
was made, and she was treated with sulfa drugs 
and cough medicine. She was seen at infrequent 
intervals and continued about the same with inter- 
mittent exacerbations of her upper respiratory in- 
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fection. Approximately one year later during a 
recurrence of her symptoms, an x-ray was made 
which showed two or three spherical cavities 
demonstrating a fluid level and located in the 
lower right lung field (Fig. 6 a). On physical 
examination a few rales were heard in the right 
base. The diagnosis was congenital cystic mal- 
formation of the right lung. At operation the 





Fig. 6 B.—Same case as preceding; gross appear- 

ance of lesion in right lower lobe showing variously 

sized pulmonary cysts and considerable amount of 
normally developed lung tissue surrounding it. 





Fig. 6 C.—Same case as preceding; microscopic 
appearance of right lower lobe. 
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condition was found to be confined to the right 
lower lobe, which was removed by the dissection 
technic. She made an uneventful recovery and 
has been asymptomatic during the two year interval 
since operation. 

The surgical specimen contained two large and 
several small multiloculated cystic spaces which 
were almost completely surrounded by normally 
developed and inflated pulmonary tissue. Micro- 
scopic examination revealed columnar ciliated and 
stratified squamous epithelium lining the eystic 
spaces. <A considerable amount of fibrous tissue 
and some abnormally developed respiratory pas- 
sages were present in the walls of the eyst. How- 
ever, approximately one half to two thirds of the 
lung parenchyma appeared to be normally de- 
veloped (Figs. 6 b and e¢). 


This case illustrates that cystic areas may 
be easily overlooked both on physical and 
fluoroscopic examination, when little or no 
secretion is present and where normally func- 
tioning lung tissue surrounds the cysts. Fur- 
thermore, when the cysts are located below 
the level of the dome of the diaphragm pos- 
teriorly, they are not demonstrable on antero- 
posterior x-ray views of the chest. A mild 
cough with little sputum may be the only 
symptom present. The condition may go 
unrecognized until infection increases the fluid 
contents of the cysts. <A history of continued 
cough in children or young adults without 
obvious cause should be looked upon with sus- 
picion and repeated fluoroscopic and x-ray 
examination made for evidence of the lesion. 
Treatment consists of resection of the involved 
part. The risk of operation is small when the 
patient is properly prepared. In the present 
group of 27 patients there were no deaths. 


It has thus been shown that many conditions 
of the chest may be clinically simulated by 
cystic malformation of the lung. In addition 
to those illustrated by case presentation, bron- 
chogenic carcinoma located in the periphery 
of the lung may easily be confused with a 
eyst. <A fluid containing cyst may present a 
circumscribed opacity on x-ray examination, 
not dissimilar to that produced by carcinoma. 
Both the cyst and the carcinoma may for many 
months remain asymptomatic and be discov- 
ered only on routine fluoroscopic or x-ray 
examination. The differential diagnosis is 
usually made on the basis of the age of the 
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patient and the x-ray appearance of the lesion. 
If the patient is under 30, the lesion is most 
likely to be a cyst of the lung. On x-ray 
examination a bronchogenic carcinoma is more 
apt to have less sharply defined borders and 
be less spherically shaped than a cyst. In 
some cases a definite diagnosis cannot be estab- 
lished without exploration. This is indicated 
in either case because resection of the lesion 
is indicated in both. 

Three patents in this study were seen in consultation 


with Dr. M. Shaw and Dr. Ed. Bryant and were 
treated at the Provident Hospital. 


TABLE 1 
CONGENITAL Cystic MALFORMATION OF THE LUNG 


Cause of Symptoms 


Authors Reported 
COLE Cl ae a ee a 24 19 
RPM NO sc lasctoeca Ge tales aisles 3 4 
PRO UP aiaveoriiie Gaia aca Selesineinie 0 Bt 
JS (CSHU1 12) Ogee ne ne #5 0 2° 


*In both cases hemoptysis was the only symptom. 


Sex Distribution 


Authors Reported 
MMOLE rie ee here Beeey 13 19 
os | a ‘ 14 7 


9 


TABLE 2 
CONGENITAL Cystic MALFORMATION OF THE LUNG 


Age of Patients and Duration of Symptoms 








Age 

ea A laa 
Years 0-1 1-5 6-10 11-15 16-20 21-25 25+ 
Authors i 5 4 2 + 3 8 
Reported 4 2 0 3 6 3 8 

Duration of Symptoms 

r. A i) 
Authors os i 5 3 0 3 0 
Reported 9 9 4 ff 2 0 1 


Age of Patients Whose Symptoms Were Caused 
by Pressure Changes 

Authors: 12 days, 1 year, 3 years. 

Reported: Newborn (2), 4th day, 26 year old 
(spontaneous pneumothorax). 
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TABLE 3 
CONGENITAL Cystic MALFORMATION OF THE LUNG 


Lobes Involved 


Resected 
Unilobar Multilobar 
Authors Reported Authors Reported 
Rt. Up. 0 2 Rt. Up. & 
Rt. Mid 2 3 Mid. 1 
Rt. Low 5 5 Rt. Mid. & 
Bt. Op. «+. 8 2 Low. 0 
Lt. Low. 3 5 Lt. Up. & 
Accessory... 0 3 Low. 3 2 
Bilateral 0 0 
Entire Rt. 
Lung 1 
Non-Resected 
Rt. Lung... 6 2* Lt. Lung.. 3 0 
Previous Operation in 24 Resected Cases in 
Literature 
PYOVIOUS CTAINAGE o0.6.0003 23.00% 008s : 8 case 
Previous thoracoplasty ........... pace ReOARe 
I CI ina vs ks dcescsscsewde 1 case 


* Autopsy and marsupialization. 


TABLE 4 
CONGENITAL Cystic MALFORMATION OF THE LUNG 


Differential Diagnosis 


Authors Reported 
1. Bronchiectasis ......... EG 4 
2. DIONE ADBCCRS: 5005005 05000 10 2 
SoA OTTINE os fov6:55:0:8.5,470 or 5 4 
4, "TRDCTCWOBIS o.65000 cess 5 2 
5. Pneumothorax ......... 3 1 
6: PHEUMONINIS 6 60.06.0006 3 0 
7. Diaphragmatie Hernia. . 3 0 
8. Chronic Bronchitis...... 1 0 
9. Pleuropericardial Cyst .. 0 1 
10. No Diagnosis........... 0 all 
No. Cases in Each Series..... 27 26 
SUMMARY 


A review of 27 cases of cystic malformation 
of the lung revealed that a number of patho- 
logie conditions had been diagnosed before the 
true nature of the lesion was recognized. In 
several instances treatment had been instituted 
for one or more of these lesions for periods of 
over a year. In 26 collected cases reported 
by nine authors, a similar experience was 
noted. The difficulties in differential diag- 
nosis were based chiefly on the similarity of 
the clinical course with that of other patho- 
logic conditions of the chest. Although x-ray 
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FS ae CONGENITAL LUNG CYSTS 
and fluoroscopic examination remain the best — riconosciuta. In diverse istansi trattamenti 


diagnostic methods for differentiation, they 
are not infallible and must be correlated with 
the clinical findings. The pathologic diagnosis 
is important both for an accurate evaluation 
of the disease and for proper surgical treat- 
ment. Since the risk of operation is small, 
resection of the involved lung is the treatment 
of choice. 
SOM MAIRE 

Une revue de 27 cas de malformation kys- 
tique du poumon, nous démontra qu’un cer- 
tain nombre de ces eas avait été diagnostiqué 
faussement avant que la vraie nature de la 
lésion fut reconnue. Certains de ces cas avait 
été soumis a un traitement basé sur un faux 
diagnostique, pour une durée de plus d’une 
année. Dans 26 cas rapportes par neuf 
auteurs, cette expérience prévalut. Cette 
erreur est due a la ressemblance éxistant entre 
les manifestations cliniques des kystes pul- 
monaires et d’autres états pathologiques 
thoraciques. Les rayons X et 1’examen fluoro- 
scopiques sont nos meilleurs aides, ne’anmoins 
ils ne sont pas infallibles et il faut qu’il y est 
un rapport intime entre eux et les manifesta- 
tions eliniques. Il est important d’évaluer 
et les rayons X et les signes cliniques afin 
d’instituer un traitement chirurgical appro- 
prié. Les risques opératoires sont minimes ; 
la résection du kyste est le traitement de 
choix. 

SUMARIO 

El estudio de 27 casos de malformaciones 
quisticas del pulmon revela que son frecuente- 
mente confundidos con otras lesiones patoldé- 
gicas. La radiologia es atin el mejor método 
en el diagnéstico diferencial de estas lesiones, 
siempre y cuando se correlacién con los otros 
estudios clinicos. El diagnéstico de estas 
lesiones es de gran importancia en el trata- 
miento operatorio. La reseecién del pulmon 
afectado es el mejor tratamiento, por cuanto 
el peligro de dicha intervenci6n es hoy en dia 
relativamente pequeno. 


SOM MARIO 
Una rivista di 27 casi di malformazione 
cistica al pulmone rivelano che un numero di 
patologiche condizione sono stati diagnosizzati 
primo che la vera natura della lesione e stata 
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sono stati istituiti per uno o piu di queste 
lesioni per periodi di piu di un anno. In 26 
casi ricevuti riportati da nove autori una 
identica esperienza fu notata. Le difficolta in 
differenti diagnosi furono principalmente ba- 
sati nella similarieta nel corso di clinica con 
quelli di altre patologiche condizione del 
torace. Quandunque roentgen raggio e floro- 
scopiche esaminazioni rimone il miglior metodo 
diagnostico per differensazione non sono in- 
fallibili, e debbono essere correlativi con le 
scoperte cliniche. Le diagnosi fotologiche 
sono importanti tute e due per accurata 
evaluazione della malattia e per giusto tratta- 
mento chirurgico. Da quando il rischio di 
operazione e piccolo resezione del coinvolto 
polmone e il trattamento di scelta. 


CBox 


O630p 27 cay4aeB KHCTOBOH MaJbiop- 
MallHH JIEPKHX MOKa3bIBaeT JO MpaBHJIbHO- 
rO pacnO3HaHHA HacTOAUleH MpH4HHE! 6o- 
Je3HH Obl NocTaBleH JWarHO3 MHOrHx 
pyrux maTosworuyuecKHx ycuOBHH. B He- 
KOTOPbIX Cy4¥aAX ObINO MaxKe ano wseve- 
HHe WIA OAHOFO HIM OONee H3 ITHX OLIH- 
OouHO MarHOCTHPOBaHHbIX Oowe3sHeH, U 
ake B NposowmKeHHH Oouee ronza. To xe 
camMoe ObIIO HaHweHO B 26 cay4uanAx, CO- 
OpaHHbIX JPyrHMH aBTOpaMH. TpyHOCTb 
AUepenHuvalbHOrO AHarHO3a OCHOBAaHA, 
rlaBHbIM OOpa30M, Ha CXOJCTBe KJIMHHYe- 
CKOH KapTHHbI C APyruMu MaTOWOrH4eckH- 
MH YCJOBHAMHM rpyJH. 

XoTA peHTreHorpadua u NpocBeunBaHHe 
ABIAIOTCA HAaHJIyYWIHMH ZMddepenyHaiJb- 
HbIMH MepaMH, BCe 2Ke OHH He G6e30uIHO04U- 
HbI H MOITOMY HeEOOXOHMa KOppeJAUHA C 
JJIMHAY4eCKHMH JlaHHbIMH. 

TlaroourmueckHH 2MarHo3 O4eHb BarkKeH 
KaK JIA AKKypaTHOM OWeHKH OOe3HeHHO- 
ro mpowecca, Tak MH JAA MpaBHbHOrO XH- 
pypruyeckoro weyeHHsA. Tak Kak omepa- 
THBHbIM PHCK OYeCHb Mail, TO Pe3eKI[HA BO- 
BIC4YeHHOrO JerKOrO CUHMTaeTCA HanAyuUen 
MepoHu. 
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Anastomosis of Aorta to a Pulmonary Artery 
for Relief of Congenital Pulmonary Stenosis’ 


WILLIS J. POTTS, M.D. 
CHICAGO, ILLINOIS 


ONGENITAL heart disease associated 
with cyanosis is most commonly due 
to the syndrome known as the tetralogy 

of ‘Fallot. Of the four features of this syn- 
drome, namely: pulmonary stenosis, inter- 
ventricular septal defect, dextroposition of 
the aorta and hypertrophy of the right ven- 
tricle, pulmonary stenosis is the most impor- 
tant. The degree of cyanosis in general, but 
not invariably, is directly proportional to the 
severity of the stenosis. 

The diagnosis of uncomplicated tetralogy 
of Fallot is not difficult. The child is cyanotic 
and has a red blood cell count usually of about 
seven or eight million. It is partially or 
greatly incapacitated. There is little or no 
enlargement of the heart. A murmur, best 
heard in the left second interspace anteriorly, 
is systolic and does not go into diastole. X-ray 
examination at the usual two meter distance 
reveals a typical boot-shaped heart with 
blunted apex and a concavity on the left side 
in the region of the pulmonary conus. <A 
‘‘nulmonary window’’ or open space, is seen 
best in the left anterior oblique position when 
viewed fluoroscopically, and in the right pos- 
terior oblique when studied roentgenographi- 
eally. It signifies a smaller than normal 
pulmonary artery. The lung fields are clear 
and on fluoroscopic examination with well 
accommodated eyes, no pulsations can be seen. 
The electrocardiogram almost invariably shows 
right axis deviation. The chances are exceed- 
ingly good that a child with these typical 
symptoms has the classical syndrome of tetral- 
ogy of Fallot and may be greatly benefitted 
by surgery. However, there are many varia- 
tions from this most typical cause of cyanosis ; 
to select from the atypical group those patients 
who are remediable by surgery requires the 
utmost in diagnostic acumen of cardiologists 





* From the Children’s Memorial Hospital, Chicago. 
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trained in the study of congenital heart dis- 
ease. Selection of patients suitable for opera- 
tion at the Children’s Memorial Hospital is 
done by Dr. Stanley Gibson. 

The pioneering work of Blalock and Taus- 
sig } opened the door of hope for these hitherto 
helpless children, whose life expectancy with- 
out surgery was approximately 12 years. In 
the Blalock operation a systemic vessel is 
anastomosed to either the right or the left 
pulmonary artery to increase the blood flow 
to the lungs. In children under approxi- 
mately two years of age, Blalock anastomoses 
the innominate artery to a pulmonary artery, 
but in older children the subclavian artery is 
used. Use of the innominate is associated with 
considerable danger of cerebral damage _ be- 
cause the common carotid must be sacrificed 
in the procedure. Use of the subclavian is 
without danger, as collateral circulation is 
sufficient to nourish the upper extremity. 

In 1946 a new procedure for bringing more 
blood to the lungs was presented.? It consists 
of anastomosing the aorta directly to either 
the left or right pulmonary artery depending 
upon the curve of the aortic arch. Since it is 
unsafe completely to occlude the aorta for 
more than a few minutes because of anemia of 
the spinal cord and consequent paralysis, it 
was obvious that such an operation would not 
be feasible unless a good portion of the blood 
could flow through the aorta while the anasto- 
mosis was being done. This was made possible 
by the development of a clamp which sur- 
rounds the aorta and pinches off a small por- 
tion of it to which a pulmonary artery can be 
anastomosed with no worry about the blood 
supply to the spinal cord (Fig. 1). 


PREOPERATIVE CARE 


The patient is routinely admitted a few 
days before operation, not only for further 
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study but also for careful observation. The 
general health of patients with pulmonary 
stenosis is apt to be far from robust. An 
upper respiratory infection, however mild, is 
an absolute contraindication for surgery, and 
the operation should be delayed for at least 
two weeks after all signs of nasal discharge 
and cough have disappeared. 

Penicillin, 30,000 units every three hours, 
is routinely given for a day or two before the 
operation. 

Fluid balance is carefully maintained and 
if the operation is to be done in the morning, 
the child is urged to take fluids freely the 
previous evening. 

The parents are told very frankly that the 
operation is an exploratory procedure and that 
only after the chest is opened will we be able 
to tell whether an anastomosis can be done. 
Obviously, if the child has no pulmonary 
artery surgical relief is impossible. To allay 
parents’ anxiety, word is sent down to them 
from the operating room as soon as a suitable 
pulmonary artery has been identified. 


ANESTHESIA 


The services of an anesthetist well qualified 
in the intricacies of open chest anesthesia is 
essential. These anoxic children have a very 
narrow margin of safety. 

The anesthetic agent of choice is cyclopro- 
pane because of the high percentage of oxygen 
that can be given with it. Some ether and/or 
nitrous oxide is often added as the patient’s 
condition demands. The child whose color 
improves distinctly as soon as the anesthetic 
is started is less apt to have trouble during or 
following the operation. 

Not uncommonly during these operations 
the child’s pulse becomes slow and the systolic 
blood pressure falls to 50 or 60 mm. Hg. 
Often it is impossible to measure it at all. 
When this occurs, the operation is stopped 
and the lung re-expanded. It is surprising 
how promptly most children respond to in- 
creased oxygenation. Stimulation by drugs 
is rarely necessary or advisable; however, 
intravenous atropine in small doses often im- 
proves the tone of the heart beat and quickens 
a slowing pulse. 

An important aid to the surgeon is a quiet 
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chest. To accomplish this, the anesthetist 
takes over the patient’s respiration by rapid 
intermittent pressure on the anesthetic bag. 
If it is impossible to ‘‘ breathe for the patient”’ 
this way, curare in small amounts is given 
intravenously and repeated as necessary. 

At the close of the operation the patient 
is slowly turned from the lateral to the supine 
position. Too rapid turning has in a few 
cases resulted in an alarming drop in blood 
pressure and marked weakening of the pulse 
rate. 

Details of the technic of anesthesia for pa- 
tients being operated upon for pulmonary 
stenosis are many and demand the finest judg- 
ment. Dr. William O. MeQuiston has given 
all the anesthetics for these operations. 


TECHNIC 


As soon as the child is anesthetized, an intra- 
venous cannula is inserted into the saphenous vein 
at the ankle and a slow drip of glucose or physio- 
logic solution of sodium chloride started. A unit 
of plasma is sometimes given. Intravenous medica- 
tion, if necessary, is given by this route. The child 
is then turned on the right side if the arch is on 
the left, and on the left side if the arch is on 
the right. 

The skin is prepared with ether, iodine and 
alcohol. A curved incision is made below the 
scapula from the edge of the erector spinae muscles 
to the anterior axillary line (Fig. 1). The muscles 
are cut and the chest entered through the fourth 
interspace. It is unnecessary to cut or remove 
any ribs in children under 10 years of age. The 
lung is collapsed, packed out of the way with a 
wet abdominal pad and held with a malleable 
retractor. The assistant must be warned not to 
allow the edge of the retractor to touch the heart 
or its rhythm will be disturbed. 

The hilus of the lung is at once explored. Some- 
times a pulmonary artery is immediately visible, 
but in some eases, especially in those with a small 
pulmonary artery or an atresia at the conus, the 
region of the hilus appears at first to be nothing 
but a mass of tortuous thin-walled blood vessels 
which bleed on the slightest manipulation. The 
loss of a little blood in these plethorie children is 
less serious than in a normal child. With a fair 
degree of confidence these small vessels are dis- 
sected from the hilus; the tiny ones are disregarded, 
the larger ones are tied with fine silk. We use no 
sponges in the chest. Instead, we wash the area 
being worked on with a stream of physiologic 
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saline solution forced from a 50 ce. bulb syringe. 
The water is removed from the chest with an 
aspirator. Lavaging the tissues is less traumatic 
and far more effective than sponging, because water 
washes the dark blood out of the meshes of adven- 
titial tissue and thereby permits ready identifica- 
tion of hilar structures. The pulmonary artery is 
dissected free proximally as far as possible, and 
distally into the hilus of the lung just beyond the 
point where it breaks into separate branches. 
Doubly encircling ligatures of oiled no. 00 silk 
are placed around the most distal portion of the 
pulmonary artery. If the pulmonary artery breaks 
up into branches at the margin of the lung, each 
branch is doubly encircled with a separate ligature. 


Gauze over 
collapsed lung, 
A 


Fig. 
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A doubly encireling ligature is also put around 
the pulmonary artery as far proximally as possible. 
All the occluding ligatures are laid aside. 

The aorta is now dissected from its bed. <A line 
of cleavage between the parietal pleura and the 
adventitia is easily identified. From three to five 
intercostal arteries require double ligation and 
cutting to make room for the aortic clamp. At 
this point in the operation, the lung is usually 
re-expanded for a few minutes to improve tempo- 
rarily the patient’s oxygenation. 

The clamp is now applied to the aorta. In three 
patients under one year of age the smallest size 
clamp was used. One child 12 years of age 
required the largest size clamp. On all the rest 


1.—See text. 
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of the patients the middle size aortic clamp was 
used. As the flanges of the clamp are being 
brought together, the adventitia of that portion 
of the aorta which is to be occluded is grasped 
and gentle traction is made in order that a fair- 
sized lip of aorta will protrude from the closing 
flanges. So long as one can palpate a definite 
thrill over the aorta distal to the aortic clamp 
after it has been tightened, one may be sure that 
sufficient blood is flowing through the aorta to 
nourish the spinal cord. 

The cut in the aorta is made between 5/16 in. 
(8 mm.) and 4/16 in. (6.5 mm.) long, measured 
accurately with a caliper. It is extremely impor- 
tant to flatten the rounded portion of the pro- 
truding aorta, while the incision is being made, 
with a small bladed knife in order that the aortic 
wall will be cut squarely. The incision in the aorta 
is enlarged to proper length with a fine scissors, 
as described in an earlier publication.” 

The pulmonary artery is tied to the clamp as 
illustrated in Figure 1. One end of the ligature, 
doubly encircling the distal end of the pulmonary 
artery or a branch of it, is threaded through the 
posterior lip of the clamp in one direction and 
through the anterior lip of the clamp in the oppo- 
site direction. The other end of this same liga- 
ture is carried through the lips of the clamp in 
the opposite direction. The ends of the ligature 
are then tied snugly to the clamp to appose the 
pulmonary artery to the aorta in the best position 
for the anastomosis. The ligature about the 
proximal end of the pulmonary artery is tied to 
the other end of the clamp in a similar manner. 

The incision in the pulmonary artery is made a 
little shorter than that in the aorta because it tends 
to stretch a bit during the anastomosis, 

There has been no change in the method of con- 
tinuous over-and-over suture with no. 5-0 Deknatel 
braided silk on a curved no. 9 atraumatic needle. 

After completion of the anastomosis, the pulmo- 
nary ligatures are removed, then the clamp is 
released and removed. A _ palpable continuous 
murmur signifies that blood is flowing through 
the new anastomotic channel. Only two cases re- 
quired one extra stitch to stop bleeding from the 
anastomosis. 

The chest is closed in layers. A small intercostal 
drain is placed in the chest and left there for three 
days attached to a water seal. The child is slowly 
turned to the supine position, returned to its room 
and placed in oxygen for one to three days. Peni- 
cillin, 30,000 units every three hours, is given for 
7-10 days. Food and fluids are taken as the child 
wishes. Until an adequate amount of fluid is being 
taken by mouth parenteral fluid is given. 


Five patients had right aortic arches. In 
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each case an anastomosis between the aorta 
and the right pulmonary artery was satisfac- 
torily completed, although the operation is 
more difficult when the aortic arch curves to 
the right. In no patient with a large enough 
pulmonary artery was an anastomosis tech- 
nically impossible. 


POSTOPERATIVE COMPLICATIONS 

These have not been troublesome. It seems 
that if the child survives the operation and 
wakes up promptly following operation, the 
outlook is good. Aspiration of fluid and/or 
air from the chest was necessary in four eases. 
All occurred before it became routine to put 
a drain in the chest upon completion of the 
operation. 

One child had severe anoxia causing cere- 
bral edema and unconsciousness for three 
days. Recovery was complete. ‘Two children 
had tracheobronchitis and laryngeal edema 
postoperatively. One of these children re- 
quired tracheotomy. At the first sign of 
tracheobronchitis the child is moved to a 
steam room. 

MORTALITY 

Aortic pulmonary anastomosis was com- 
pleted in 36 children of whom 4 died, a mor- 
tality of 11.1 per cent. There was 1 death in 
10 children under 2 years of age. Three cf 
these children were under 1 year of age, 
4, 6, and 8 months, respectively. In a group 
of 14 children between 2 and 5 years of age 
there were 2 deaths. In the group of 12 chil- 
dren between 5 and 12 years of age there 
was 1 death. 

The causes of death determined at autopsy 
were cerebral thrombosis in two cases; both 
of these children had had previous hemiplegia 
and died shortly after operation of further 
cerebral thrombosis. One child died of cardiac 
arrest 18 hours postoperatively, presumably 
due to tension pneumothorax. The fourth 
death (autopsy refused), probably due to 
hemorrhage in the hypothalamus, occurred on 
the third postoperative day. There were five 
exploratory operations. Because of absence of 
pulmonary arteries no anastomosis could be 
done. Two of these patients died on the 
operating table. In both, autopsy revealed 
atresia of the pulmonary artery. All the 
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blood to the lungs was derived from bronchial 
arteries. 


FOLLOW-UP RESULTS 


A complete follow-up study of 32 patients 
who survived operation is being made now. 
In general, the results have been pleasing. 
Thirty children have been tremendously im- 
proved. Their color is good, they eat well 
and they run and play like other children. 
For psychologic reasons we have not restricted 
their activity. All anastomotic channels have 
remained open as indicated by improved color 
and the presence of a continuous murmur 
going through systole and diastole. Two chil- 
dren are improved, but have some persistent 
cyanosis. 


SUMMARY 


The author describes his technic of anas- 
tomosing the aorta directly to either the left 
or the right pulmonary artery, depending on 
the curve of the aortie arch, in children with 
tetralogy of Fallot. Postoperative complica- 
tions have not been of major importance, and 
mortality in a group of 386 children was 
11.1 per cent. Of the group of 36, 30 chil- 
dren have been tremendously improved and 
two are improved but have some persistent 
cyanosis. 


SUMARIO 


E] autor describe su teenica de anastomosis 
directa de la aorta a una de las arterias pul- 
monares. Las complicaciones post-operatorias 
no han sido de gran importancia y la mortali- 
dad en 36 ninos fue de 11.1 por ciento. De 
36 ninos que presentaron el sindromo de Fallot 
30 obtuvieron gran mejoria y solo dos sufren 
aun de cianosis persistente. 


—< 
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SOMMARIO 

L’ autore descrive da sua tecnica di anasto- 
mosi 1’ aorta diretta sia alla sinistra o alla 
destra arteria polmonare dipendente alla curva 
dell arco aortico in bambini con tetralogia di 
Fallot. Complicazioni dopo la operazione non 
sono state di maggiore importanza, e mortalita 
in un gruppo di 36 bambini e stata dell 11.1 
per cento. Da gruppo di 36, 30 bambini sono 
stati trementosamente migliorati e due sono 
migliorati ma hanno un po di _ persistente 
seura. 

SOMMAIRE 

L’auteur décrit sa technique pour |’anasto- 
mose de |’aorte 4 l’autére pulmonaire droite 
ou gauche selon la courbure de 1|’areade aor- 
tique chez les enfants présentant la tétra- 
logie de Fallot. Les complications post- 
operatoires ne furent pas d’une importance 
majeure. Dans un groupe de 36 enfants la 
mortality fut de 11.1 pour cent. Sur les 36 
enfants, il y eut une amélioration notable chez 
trente enfants. Dans deux cas il y eut une 
amélioration mais un degré de cyanose persiste. 


CBog. 

ABTOp OMNHCbIBaeT erO TEXHHKY aHactTa- 
MO3a aOPpTbI H, B 3aBHCHMOCTH OT JIHHHH 
AY aOpThl, MpaBon HIM JeBOH AerouHO 
apTepHH B eTAX Cc TeTpasoruvei Fallot’a. 
TlocneonepaTHBHble OCJO%#KHeEHHA He ObIWIK 
OU4CHb BaxKHbIMH, MH CMePTHOCTb B rpynne 
36 mete Onita 11,1%. W3 36 azetet 30 
mpHoOpeiu rpomawHoe yayuuenne. 2 TO- 
Ke YAVYLWIHIHCb, HO C HeOOJIbUIMM OCTAIO- 
IMMCH WMaHO3OM. 
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Surgical Papers in Abstract Form by Former Students 
of Prof. Jirasek 


1.—Personal Experience with Prefrontal 
Leucotomy, Prof. J. Knobloch. 

The author gives an account of his surgical 
experiences with prefrontal leucotomy, per- 
formed in 103 cases with mental diseases. He 
used Moniz’s method in 26 cases, Freeman- 
Watts method in 52 cases and Duff’s modifica- 
tion in 25 cases. The technic of the three 
operative methods is described, together with 
the postoperative course, complications and 
end-results. In the series treated by the 
Moniz method, the postoperative course was 
smooth, and there were no deaths. Substantial 
improvement occurred in 3 cases, and partial 
improvement in 12. With the Freeman-Watts 
method, there were 3 deaths, 8 cases of sub- 
stantial improvement and 30 cases of partial 
improvement. Of the 25 cases treated by 
Duff’s modification, there were 1 death, 5 cases 
of substantial improvement and 11 cases of 
partial improvement, the remainder showing 
no changes. These results were confirmed by 
Dr. Semotan, a psychiatrist, who worked with 
the author on these eases. 


II.—Some Notes on Millin’s Method of Retro- 
pubic Prostatectomy, Prof. Kovayovic. 


The author renders a preliminary report on 
the present-day experience with Millin’s 
method of retropubic prostatectomy. He 
stresses the advantages as well as the pitfalls 
of the operation. The results were found good 
in 36 per cent of cases and satisfactory in 
16 per cent, while in the rest complications 
of urinary fistula and of periostititis of the 
os pubis occurred. All patients so treated 
recovered save one, who died on the fourth 
postoperative day of heart failure. The aver- 
age postoperative hospital stay was 30 days. 


III.—The Prolongation of the Coracoid Proc- 
ess in Habitual Dislocation of the 
Shoulder, Prof. J. Barta. 


The extension of the coracoid process has 
proved successful in 10 cases of habitual dis- 
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location of the shoulder so treated surgically. 
In three other cases it was not successful. 
The presence of a spinal cord lesion was re- 
sponsible for redislocation in one of these three 
poor results. 


1V.—Spontaneous Fractures of the Ribs after 
Deep X-Ray Therapy, Prof. V. Svab. 


The findings of three patients who received 
deep x-ray therapy for cancer of the breast 
several years ago are reported. There was 
a break in continuity in one rib in the first 
case; in several ribs of the same half of the 
chest wall in the second case, and in several 
ribs of both sides of the chest wall in the third 
case. In none of the cases was there a history 
of injury to the chest wall at any time. 

All therapy had been given two to three 
years prior to the time of fracture. Treatment 
consisted of a total dosage of 6,000-10,000 r, 
and was applied from two fields 20 x 24 em. 
within a period of two years. All three pa- 
tients felt pain of different intensity in the 
chest, which led to the diagnosis of fracture. 
X-ray studies of the chest revealed no callus 
at the fracture site, and repeated studies over 
a period of nine months failed to show any 
healing by callus formation. Cessation of 
osteoplastic activity as a sequela of large x-ray 
dosage with continuance of the osteoplastic 
activity is given by the author as the cause 
of the pathologie fractures. 


V.—Possibilities of Operative Treatment of 
Duplay’s Disease, Docent B. Niederle. 


Investigations of the various causes that 
lead to the syndrome of periarthritis humero- 
scapularis enables us to replace this term with 
a more exact diagnosis. Differentiation of the 
various disturbances in the region of the 
so-called subacromial secondary joint can be 
made. Our own operative findings disclosed 
the chief type of abnormality to be fresh tears 
of the tendon of the supraspinatus muscle, 
degenerative and proliferative changes in the 
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bicipital groove with damage to the biceps 
tendon, rupture of the coracoclavicular liga- 
ments with luxation of the clavicle and 
bilateral acute subacromial bursitis following 
extrusion of calcified particles from the 
tendon. According to the changes found, 
and even from the presenting symptoms, 
three groups can be distinguished. The first 
is affections of the tubereulum humeri with 
their tendon and capsule insertions; second, 
affections of the bicipital groove with its 
tendons, and third affeetions of the secondary 
subacromial joint with its bursae. The dis- 
turbances are traumatic, degenerative or 
inflammatory in origin. Apart from conserva- 
tive treatment, surgery is sometimes success- 
ful. Fresh tears are sutured, while in an older 
tear with degenerative changes the removal 
of all uneven surfaces and incrustations is 
preferred. For acute bursitis, extirpation or 
evacuation of the bursal sac is performed. 
With this the results are best and immediate. 
As regards infiltration with novocaine, in fresh 
cases we prefer to inject the subacromial joint 
rather than using infiltration of the painful 
area itself. In chronic cases injection into the 
region of the stellate ganglion is more likely 
to help. 


VI.—Possibilities of Therapy of Local Recur- 
rences and Accessible Metastases by 
X-Ray Contact Irradiation, Docent R. 
Blaha. 


A report is made of the immediate results 
of contact irradiation of superficial metastases 
and recurrences of malignant tumors. Irradia- 
tion was given to 12 patients with recurrence 
following amputation of the breast, 1 case 
following excision of cancer of the lip, 1 ease 
following thyroidectomy for a malignant 
struma, 1 case with multiple recurrences 
secondary to cancer of the face and 1 patient 
with recurrence of sarcoma of the sternum. 

In all cases save two such irradiation caused 
the superficial recurrences to disappear. The 
results, however, do not signify lasting re- 
covery, for deeper metastases in distant organs 
dominate the picture, and for such patients 
the treatment is without effect. 
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VIIT.—Causes of Segmental Dilatation of the 
Kidney Pelves, Docent V. Paées and 
Assistant O. Koref. 


The isolated dilatation of one or more calices 
of the renal pelvis, which sometimes originates 
from unknown causes and which is termed 
idiopathic segmental dilatation, is very prob- 
ably the result of one or more diseased renal 
papillae. This begins with a blockage of the 
excretory channels. At the beginning, the 
calyx reacts against this block by increased 
function and finally dilates through fatigue. 
Fundamentally it is a case of dilatation due 
to obstruction. Such, for instance. is the case 
when ligature of the neck of the kidney pelvis 
is done in subrena! section of the ureter. The 
authors are of the impression that the papilla 
is most frequently damaged by some extrarenal 
causes that lead to nephrolithiasis. Therefore 
the treatment of such segmented dilatation 
should aim primarily at removing these causes. 
In the case of prolonged pain they recom- 
mend: (1) paravertebral anesthesia of the 
diseased kidney; and (2) decapsulation of 
the diseased kidney. An attempt is always 
made to eliminate the specific process affecting 
the papilla. 


VIII.—Operative Findings in the Concussion 
Syndrome, Docent J. Sejhar. 


Out of 280 cases of concussion syndrome 
that were closely observed, 70 cases demanded 
surgical attention. Of these, 19 cases required 
early operation because of increasing symp- 
toms. Besides that of a continued change for 
the worse in the vegetative state and other 
neurologic changes, the symptoms which par- 
ticularly demanded surgical intervention were 
the following: (1) deep unconsciousness last- 
ing over 12 hours; and (2) acute rise in intra- 
eranial pressure (over 250 mm. H.O within 
12 hours following the accident). 

In all cases the first measure taken was to 
bore a number of trephine holes under local 
anesthesia or performing, when necessary, the 
usual decompression by trepanation. The 
findings at operation showed what conditions 
may be hidden behind a concussion syndrome 
with increasing symptoms and protracted un- 
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The Use of Propylthiouracil in Hyperthyroidism* 


ARNOLD S. JACKSON, M.D. 
MADISON, WISCONSIN 


NE hundred and fifty cases of hyper- 

thyroidism have been treated with 

propylthiouracil at the Jackson Clinic 
since January, 1946. In this series no case 
of agranulocytosis or of any other form of 
serious reaction has occurred. In one instance 
in a girl, 7 years old, with exophthalmic goiter, 
the white blood cell count dropped to 2,500; 
the drug was discontinued. 

This experience coincides with that of others 
who have been investigating this drug. At 
the recent meeting of the American Associa- 
tion for the Study of Goiter, Astwood ! re- 
ported a series of 200 cases of hyperthyroidism 
treated with propylthiouracil without any 
serious complications. Bartels? of the Lahey 
Clinic used the drug in 300 cases with but one 
nonfatal case of agranulocytosis. At the time 
of this meeting Stanton Hardy,* director of 
scientific research of the Lederle Company, 
estimated that approximately 1,500 cases of 
toxic goiter had been given this drug with 
but one reported case of agranulocytosis. 
MeGavack and his associates observed one 
instance of a severe febrile reaction in 100 
patients to whom the drug was administered. 

From these reports, as well as from the ob- 
servation of others interested in the study of 
propylthiouracil, it is apparent that this drug 
is far safer than thiouracil. My experience 
with the latter drug was limited to a study of 
only 50 eases; because of the large number 
of complications and the relatively high inei- 
dence of mortality reported in the literature, 
its use was entirely discontinued at our clinic 
in January, 1946. In my experience with 
thiouracil no serious complications occurred, 
but its disadvantages were such that it was 
entirely abandoned for the less dangerous 
propylthiouracil. 

In the year and a half that has elapsed 
since propylthiouracil became available for 


* The Frieda Meyers Nishan Foundation for the Study 
of Goiter of the Jackson Clinic, Madison. 
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clinical investigation, probably over 2,000 
cases of hyperthyroidism have undergone 
treatment with the drug. In the few reports 
that have appeared in the literature, no one 
has attempted finally to evaluate this method 
of therapy. Thus, such reports as ‘‘the drug 
is safe and effective for the management of 
all forms of hyperthyroidism’’ have appeared. 
Just what is meant by management? Obvi- 
ously, we are primarily interested in the cure 
and not the control of this disease. It may be 
stated as a fact that propylthiouracil, thio- 
uracil and any other known drug will not cure 
multiple toxic adenoma. The metabolic rate 
may be brought to normal and the patient’s 
condition greatly improved, but it will still be 
necessary to remove the adenomata in order 
to prevent the various complications resulting 
from the condition. Probably the greatest 
value of this drug is in the improvement it 
brings about in the advanced cases of hyper- 
thyroidism in adenomatous goiter. 

Will this antithyroid drug cure exophthal- 
mic goiter? I do not believe sufficient time 
has elapsed to answer this question positively. 
At the present time I have stopped the drug 
in the treatment of 85 patients who had 
received it for approximately a year. One of 
these cases was in a 12 year old girl who took 
the drug for 14 months. During that time 
her basal metabolic rate dropped from +47 
to 0 per cent; she gained 15 lb. in weight 
and was able to resume her school work. There 
was no marked enlargement of the thyroid 
gland, and for this reason I am hopeful that 
she may have a permanent remission. If the 
drug fails in her ease, then I do not be- 
lieve that it will cure many primary cases 
of exophthalmiec goiter. It effects a cure in 
a postoperative, persistent or recurrent case 
just as thiouracil, iodine or x-ray therapy 
occasionally do. Some of these patients get 
well if nothing is done. Another case of 
interest was that of a 14 year old girl with 
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a very large exophthalmie goiter. She like- 
wise received treatment for nearly a year, but, 
since the pathologic picture is not materially 
altered by the drug, there was little change 
in the size of the gland, although all symp- 
toms of hyperthyroidism were controlled. 
Thus, it may be said of this patient that the 
drug proved effective for the management of 
the hyperthyroidism but failed to effect a 
cure; thyroidectomy was therefore performed 
and a permanent remission produced. I say 
permanent with some reservation because we 
know too well the tendency of this disease 
to recur, especially in children. One should 
always speak of a cure in exophthalmiec goiter 
with reservation. 

Bartels has definitely concluded that propyl- 
thiouracil will not effect a cure in primary 
hyperthyroidism. I am beginning to believe 
he is probably correct. However, no one has 
reported a case treated for a year or more 
with this method without stopping the drug, 
although undoubtedly some investigators have 
done this. Treatment for a few months means 
little as far as judging the permanent effect 
of this treatment is concerned. 


The next problem that arises is the effect 
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of continuing the patient on treatment for : 


several years. If the metabolism can be re- 
turned to normal and if all symptoms of 
hyperthyroidism save an enlarged thyroid 
gland disappear, is there any objection to con- 
tinuing the treatment indefinitely? For years 
we have successfully controlled certain cases 
of postoperative, persistent or recurrent hyper- 
thyroidism with iodine. This is done with 
little risk, although in some instances hyper- 
thyroidism is not absolutely controlled and 
eventually cardiac damage may result. 


Although propylthiouracil has proved a 
comparatively innocuous drug since its clini- 
cal investigation was begun in 1946, all in- 
vestigators are not in accord with this opinion. 
At the recent meeting of the American Asso- 
ciation for the Study of Goiter, George Curtis 
of Columbus stated that he was concerned 
over the possible harmful effects of both thio- 
uracil and propylthiouracil on the bone mar- 
row. Astwood and Means thought that this 
apprehension was unwarranted, and no harm- 
ful effects had been observed in their experi- 
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ence, so far as propylthiouracil was con- 
cerned. Nevertheless, in the present state of 
our knowledge, it is essential that patients 
receiviny this therapy be observed at intervals 
not to exceed four weeks, and that the white 
blood cell count be carefully observed. Such 
frequent observations entailing, as they may, 
much travel, time and expense may preclude 
prolonged treatment with this drug. 

From my observation with the use of pro- 
pylthiouracil in a series of 150 cases in the 
past 114 years, I have reached the following 
deductions : 

1. The incidence of reaction is far less than 
it is with thiouracil; it is a much safer drug. 

2. As a consequence, it has been released 
to the general medical profession, and thio- 
uracil should be withdrawn. 

3. Clinically, propylthiouracil will accom- 
plish everything that thiouracil will do. 

4. While it will restore the metabolic rate 
to normal and control hyperthyroidism, it will 
not materially alter the size of the gland or 
change the pathologie picture. 

5. It greatly increases the vascularity of 
the gland and increases the tendency to bleed- 
ing at the time of operation. 

6. This tendency to bleed may be counter- 
acted by administering iodine simultaneously 
and preferably stopping propylthiouracil a 
few days prior to thyroidectomy. 

7. The drug is especially useful in the 
preparation of the poor risk case of toxic 
adenoma and in the case complicated by such 
conditions as cardiovascular change, diabetes 
and senility. 

8. It is valuable in iodine-fast exophthalmic 
goiter; the patient is given a rest from iodine 
for a period of weeks or months and then is 
given iodine again for 10 days prior to 
operation. 

9, Extremely toxic cases of exophthalmic 
goiter or unfavorable risk cases in the young 
or aged may be brought into favorable con- 
dition by the combination of propylthiouracil 
and iodine. 

10. If iodine has been given for some time, 
there will be slower response to the drug. 
Although clinical improvement may slowly 
occur, the metabolic rate may be expected to 
rise for some weeks before it begins to fall. 
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This rise should be disregarded and treatment 
continued. 

11. The dose of the drug which I am using 
at present is 50 mg. three times a day until 
the basal metabolic rate approaches normal, 
at which time a maintenance dose of 50 mg. 
a day is given. In some instances larger 
doses of the drug are used. 

12. The use of propylthiouracil and iodine 
has largely eliminated the need for a two-stage 
thyroidectomy. 

13. To effect a prompt and, in a high per- 
centage of cases, a permanent restoration of 
health in hyperthyroidism, thyroidectomy 
preceded by the proper preoperative prepara- 
tion is still the most satisfactory treatment. 

14. In the postoperative care of exophthal- 
mic goiter, both in the immediate and the 
prolonged treatment, iodine alone is used as 
indicated. 

SUMMARY 


It may be said that propylthiouracil is the 
most effective medical method available in ihe 
treatment of hyperthyroidism since the intro- 
duction of Lugol’s solution by Plummer in 
1922 

SOMMAIRE 


On peut affirmer que le propylthiouracil 
est le médicament le plus efficace disponible 
pour le traitement de 1’hyperthyroidisme 
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presenté a la profession médicale depuis 1’in- 
troduction de la Solution Lugol par Plummer 
en 1922. 


SUMARIO 


De acuerdo con el autor, se puede decir, 
que el propiltiouracilo, es hoy en dia, el medi- 
camento mas efectivo en el tratamiento del 
hipertiroidismo. 


SOM MARIO 


Forse sara detto che propylthiouracil e il 
piu effettivo metado medico per la cura del 
ipertiroidismo da quando la introduzione del 
Lugol’s soluzione di Plummer nel 1922. 


CBon 


Mo>KHO CKa3aTb, YTO CO BpeMeHH BBese- 
HHA pacTBopa Jlyrona TlaymmMepom B 1922 
r., MpONHITHOYpacH ABAAeTCA HaHOouee 
3ddeKTHBHbIM Me€J.HKaMeHTOM JA JeYeHHA 
runepTHpoOvAH3Ma. \ 
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consciousness. In eight of the cases a serous 
meningitis was found; in 5 cases hypersecre- 
tion and in six cases cerebral edema were 
present. Neurologic changes and changes in 
the rise of intracranial pressure were thor- 
oughly studied. 


1X .—Cerebral Abscess, Assistant J. Zucha. 


A report of seven cases of cerebral abscess 
treated with penicillin is presented. The mere 
hypodermie administration of the antibiotic 
does not completely control the disease. In 
addition, surgical intervention is necessary. 
A single aspiration of the abscess without 
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drainage according to the method of Dandy 
proved to be the simplest and most effective. 
After the aspiration, penicillin is placed 
directly into the abscess cavity in 100,000 unit 
amounts. This tends. to sterilize the abscess. 
The administrtaion of penicillin by intraspinal 
or intraventricular route is justified in eases 
of a perforating abscess or a coexisting menin- 
gitis. Of the localizing signs, stress is laid 
on the importance of painful percussion at the 
site of the cerebral abscess. Combined local 
and systemic treatment with penicillin in two 
cases of cerebral abscess with perforation into 
a cerebral ventricle proved successful. In the 
entire series there was only one death. 
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Some Clinical Entities Frequently Misdiagnosed 


HAMILTON BAILEY, F.R.CS. (Eno.), F.A.C.S., F.I.CS., F.R.S.E. 
LONDON, ENGLAND 


I have come in contact with many of Professor 
Jirasek’s former pupils. All spoke of their Master 
with esteem. All bore an enviable imprint that 
must serve them well in whatever part of the 
world they practice: even a casual observer could 
not fail to detect in them the stamp of a sound 
training in physical methods of examination and 
surgical diagnosis. So it came about that, when 
I was asked at short notice to make some con- 
tribution to the Jirasek number of the JourNat, 
I chose a subject that I imagined would interest 
the Professor’s students. 


* * % % % % * % % 


Preauricular Sinus —A patient complains 
of an abscess, often a recurrent abscess (Fig. 
1) or, more usually, a cutaneous ulcer imme- 





Patient 


Fig. 1.—Recurrent preauricular abscess. 
says abscess has been opened on five occasions 


during past six years. Opening of sinus can be 
seen on root of helix. 


diately in front of the tragus. Such findings 
should suggest at once the clinical entity 
‘‘preauricular sinus,’’ which is the result of 
imperfect embryological fusion of the five 
tubercles that form the pinna. 

On scrutinizing closely the root of the helix 
and the top of the tragus, the tiny opening 
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of the congenital epithelium lined sinus can 
usually be found; in our ease this opening is 
situated in the root of the helix. Unless the 
whole of the fistulous track is excised, abscess 
will follow abscess, or an ulcer, if present, 
refuses to heal. 

Preauricular Lymph Node?—This patient 
has a firm, rounded, solid swelling in exactly 
the same position as the first patient had an 
abscess, i.e., immediately in front of the tragus 
(Fig. 2). Four experienced postgraduate 
students examined the swelling and unani- 
mously considered it to be an enlarged pre- 
ouricular lymph node. None of them noticed 
that, when the patient opens his mouth, the 
swelling is thrown into prominence by the 





Fig. 2 (left).—Note swelling in front of 
tragus. Fig. 3 (right).—When patient opens 
his mouth, swelling is thrown into prominence 
by downward movement of condyle of jaw. 


condyle of the jaw (Fig. 3). Not that this 
has any diagnostic significance, but it does 
enable one to palpate the swelling more 
thoroughly. 

Enlargement of the preauricular lymph 
node is nearly always due to an infected lesion 
situated in a circumscribed area, centered 
around the outer third of the eyebrow. No 
trace of such an infection is present in this 
case, and the lump, the patient says, has been 
present and has not altered in size for over 
six weeks. I venture to suggest that the swell- 
ing is too hard to be accounted for by a pyo- 
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genic lymph-adenitis. I do not deny that it 
might be tuberculosis, but I think this is 
unlikely because there are no other palpable 
glands in the neighborhood or in the neck. 

I therefore consider as the most probable 
diagnosis that the swelling is a mixed parotid 
tumor. Indeed, this is the second commonest 
location for the beginnings of this neoplasm. 
As is well known, by far the most common 
initial location of a parotid tumor is just in 
front of the lobule of the ear. 

(The lump was excised and proved to be a 
typical mixed tumor.) 

Median Mental Sinus.—The patient has a 
discharging sinus on, or less frequently just 
below, the chin (Fig. 4), but always in the 
middle line. Often there is a history that 





Fig. 4.—Median mental sinus. 


it has been scraped and packed, perhaps sev- 
eral times. An x-ray of the bone in the im- 
mediate neighborhood reveals no abnormality, 
but a film of the lower incisor teeth which, on 
clinical examination, sometimes appear to be 
sound, shows an area of rarefaction around 
the roots. 

Median mental sinus is a distinct clinical 
entity. The pus from a paradental abscess 
connected with the lower incisor teeth tracks 
between the two halves of the lower jaw to 
the point of the chin. After extraction of the 
infected tooth or teeth, the sinus heals within 
a fortnight. 
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Tumor of the Submazillary Salivary Gland. 
—Neoplasms of the submaxillary salivary 
gland are not particularly uncommon; never- 
theless, of the considerable number of ex- 
amples of this condition that I have seen, 
I cannot recollect a single instance where a 
correct diagnosis had been made by the attend- 
ing practitioner or by students examining the 
patient, unless, of course, the growth had 
fungated through the skin, or the tumor had 
reached such dimensions as to make the diag- 
nosis undeniable. The regularity with which 
mixed tumors of the submaxillary salivary 
gland are overlooked in their very patent 
stages of development cannot be brought home 
better than by the following incident: 

Not long ago, a busy practitioner consulted 





Fig. 5.—Swelling in submaxillary triangle present 
for five years. Patient states that lump does not 
vary in size and is quite painless. 
Inset.—Bimanual palpation revealed these findings. 


me about a paronychia. While agreeing with 
the diagnosis and the necessity for early opera- 
tive treatment, I said to him: ‘‘How long 
have you had that swelling in the submaxillary 
triangle?’’ He rubbed the swelling with his 
sound hand, and exclaimed: ‘‘Oh, that is 
nothing. I suppose it is a tuberculous gland, 
but I have had it for several years, and it 
gives me no trouble.’’ I examined the swell- 
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ing, and on bimanual examination with one 
finger in the mouth it was quite evident that 
the lump was situated in the cervical portion 
of the submaxillary salivary gland. 

The patient shown in Figure 5 again empha- 
sizes the point that I wish to make. In spite 
of the fact that this swelling has been present 
for five years, three competent postgraduate 
students proclaimed it to be either a tuber- 
culous lymph node or a swelling of the sub- 
maxillary salivary gland due to a calculus. 
The latter diagnosis is absurd, because (1) 
saliva can be seen flowing from Wharton’s 
duct of this side, (2) the patient has never 
had any pain in this area and (3) the swelling 
has not varied in size. The diagnosis of tuber- 
culous lymph node is rendered improbable, if 
we perform really efficient bimanual palpa- 
tion. With one finger in the mouth and two 
fingers of the other hand over the lump in 
the submaxillary triangle, without stretching 
my imagination, I can actually feel a hard, 
lobulated swelling in the larger cervical lobe, 
as opposed to the smaller buceal lobe of the 
submaxilary salivary gland (Fig. 5, inset). 
The lump is certainly hard and rounded, but 
not hard enough to be a giant stone, and in 
my view there is absolutely no reason for not 
making a perfectly confident diagnosis of 
mixed tumor of the submaxillary salivary 
gland. 

(The submaxillary salivary gland was re- 
moved, and the diagnosis proved to be correct. ) 

Long-Stemmed ‘‘Collar Stud’? Abscess.— 
By far the most common eystie swelling in 


BREAKING 
oe Fig. 6.—Blackboard 
sketch of ‘‘collar 


stud’’ abscess. 


DEEP CERVICAL FASCIA 








ORTHODOX [LONG-STEMMED] 















DUMB-BELL 
Fig. 7—‘‘Collar stud’’ abscess. Orthodox and 
and variations. 


1Thomas Wharton, 1614-1673. Physician, St. Thomas’s 
Hospital, London. 
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the neck is a ‘‘collar stud’’ abscess (Fig. 6) 
connected with tuberculous lymphadenitis; 
the diseased gland or glands beneath the cervi- 
cal fascia are connected by a small opening in 
the fascia to a more superficially placed 
‘*eold’’ abscess. 

In about 10 per cent of cases, the stem of 
the ‘‘eollar stud’’ (Fig. 7) is long; i.e., the 
tuberculous glands? that feed the abscess are 





Fig. 8.—lLong-stemmed ‘‘collar 
stud’’ abscess. Abscess is in lower 
third of neck. The mass of break- 
ing-down glands can be felt beneath 
sternomastoid in position indicated. 


situated some distance away (Fig. 8), perhaps 
in another triangle of the neck. I note re- 
peatedly that senior students, and even post- 
graduates, usually declare that long-stemmed 
‘‘collar stud’’ abscesses are a novelty to them. 
This is after they have overlooked the causa- 
tive lesion, or have failed to associate it with 
the abscess. 

Fatty Hernia of the Linea Alba.—There are 
many methods of rendering the musculature 
of the anterior abdominal wall tense with a 
view to differentiating an intra-abdominal 
swelling from a swelling in the anterior ab- 
dominal wall itself. The test I favor is to 
instruct the patient to pinch his nostrils, tell 
him to close his mouth tightly and then to 
blow with all his might. Perhaps the most 
frequent call for this type of test is when 

2 Tuberculous cervical abscess_is common in England. 
Between September, 1939 and October, 1945 I operated 


upon 686 of these cases; 200 of them had “collar stud” 
abscesses, 
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a possibility of a small incisional or other 
hernia through the anterior abdominal muscu- 
lature must be excluded. In such circum- 
stances I have noticed repeatedly that even 
candidates for higher qualifications omit to 





Fig. 9.—Fatty hernia of linea alba that 
became visible when patient was examined 
standing up. He complained of symptoms 
that suggested presence of peptic uleer. 


Fig. 10.—Inflamed appendix in contact 
with ureter is liable to give rise to 
ureteritis. 
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examine the patient standing up. Time and 
again, standing erect without other aid has 
brought to light a protrusion through the 
abdominal musculature (Fig. 9) that was in- 
discernible in the supine position. 

The Differential Diagnosis Between Acute 
Appendicitis and Renal Colic—Woe betide a 
patient with gangrenous appendicitis who 
passes blood in the urine! Until it is better 
known that an inflamed appendix lying in 
juxtaposition to the ureter (Fig. 10) ean give 
rise to uteritis that causes hematuria, lives 
will be lost. When blood is found in the urine, 
the practitioner invariably rules out appen- 
dicitis, and not infrequently the consultant 
aids and abets him in treating the patient 
for ‘‘pyelitis.’” When a differential diagnosis 
between early acute appendicitis and renal 
colie is at stake, urgent excretory pyelography 
should be undertaken. If the pyelogram 
shows a normal outline of the right renal 
calyces and there is no evidence of a ureteric 
calculus, appendicectomy must be performed 
at once. 
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The Pons Asinorum® of a Rectal Examina- 
tion is a cervix uteri, which can be felt pro- 
jecting through the anterior rectal wall. Even 
after considerable experience, the inconstant 
size and shape of the os may, in a given ease, 
cause momentary bewilderment. So great is 
the pitfall of the cervix that, in making a 
rectal examination in the female, it should 
be the rule to find the os deliberately first, 
and take bearings from that structure. Mis- 
takes from this cause are then impossible. 

The cervix uteri can be categorized as the 
undergraduate’s ‘‘pons,’’ but he shares a 
ereater ‘‘asinorum’’ with the postgraduate. 
Many times I have observed the error; a 
typical example is as follows: 

Four keen and industrious candidates for 
the Fellowship of the Royal College of Sur- 
geous each digitally examined the rectum cf 
a woman of 50 with abdominal pain and con- 





Fig. 11.—A ring or other vaginal pessary can 
cause diagnostic difficulties when performing 
rectal examination. 


stipation. Two of them were satisfied that 
there was a growth in the ampulla of the 
rectum. Two of them looked puzzled; they 
considered that the growth was in the muscu- 
lar wall of the rectum, or even outside it, and 
that it was rather smooth. On requesting 


®Pons asinorum, Lat., The Bridge of Asses. Euclid, 
Book 1, Proposition V. 
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one of them to follow up the examination by 
inserting a finger into the vagina (Fig. 11), 
all agreed that the term ‘‘pons asinorum’”’ 
was not inapt. 

Strangulated Femoral Hernia.—An umbili- 
cal hernia can hardly be missed: a strangu- 
lated inguinal hernia is usually obvious: it is 
the small unobtrusive femoral hernia that is 
the stumbling block. It is not an exaggeration 
to state that never have six consecutive months 
of my surgical lifetime elapsed without my 
encountering at least one case of a small 
strangulated femoral hernia (frequently the 
Riehter * type) being overlooked. The patient 
is usually an old lady. Oceasionally the 
attending practitioner has seen and felt the 





Fig. 12.—When history suggests intestinal ob- 

struction, abdomen should be uncovered from 

nipple line to apex of Scarpa’s triangle. Only 

in this way will small strangulated hernias cease 
to be overlooked. 


lump, but has considered it to be an enlarged 
lymph node. Far more frequently, pander- 
ing to the false modesty of his patient brought 
up in the Victorian era,° he has failed to draw 
down the bedelothes far enough. The tell-tale 
lump is usually perfectly evident (Fig. 12). 
The omission to draw down the bedelothes 
can truly be designated as the chef d’oeuvre 
of acute abdominal diagnostic disasters. 

Enlarged Gland of Cloquet.°—[Cloquet’s 
gland is the larger and most constant of the 
two lymphatic nodes that lie closely applied 

4 August Gottlieb Richter, 1742-1812, Surgeon, Géttin- 
gen, Germany. 

5 Queen Victoria, 1819-1901. During the 19th century, 
fashionable practitioners were wont to confine abdominal 


examination of the female to palpation beneath the 


bedclothes. 
6 Jules Germain Cloquet, 1790-1883, Professor of Anat- 


omy and Surgery, Paris. 
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to the upper end of the femoral vein in the 
femoral canal (Fig. 13) and adjacent to that 
plug of fat known as the femoral septum. |] 
As a regular source of diagnostic difficulty, 
enlargement of this lymph node is without 
rival; for this reason Cloquet’s gland has 
gained for itself the reputation of being the 
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Fig. 13.—Gland of Cloquet—the lymph node of greatest surgical signifi- 


SEPT.-OCT. 
1947 


contralateral side. If there are, it suggests, 
but by no means confirms, that the swelling 
under consideration is an inflamed lymph 
node. In all cases a search must be made 
for a focus of infection, not omitting to look 
between the toes and at the back of the heel; 
the whole of the foot is inspected for a scab, 


ss 





~ 


cance in the body. 


most important lymph node in the body. It 
has earned its notorious character thus: When 
a patient has a strangulated femoral hernia 
containing omentum, the vermiform appendix, 


a diverticulum of the bladder, or, more dis- | 


astrously still, when the hernia is of the 
Richter type, signs of intestinal obstruction 
are lacking. Often, indeed, there are no symp- 
toms or signs other than purely local signs 
and insignificant symptoms—until it is too 
late even to attempt to rectify the conse- 
quences of an erroneous diagnosis that the 
swelling in question was due to lymphadenitis. 
In the event of an inflamed gland of Cloquet 
entering the clinical picture (nearly always 
the patient is a middle-aged or elderly 
woman), the first step is to ascertain whether 
there are other enlarged lymph nodes in the 
neighborhood, or in Searpa’s* triangle of the 


7Antonio Scarpa, 1752-1832, Professor of Surgery, 
Modena; Professor of Anatomy, Pavia. 








boil or an infected scratch or blister. Likewise, 
the whole of the leg and the thigh, both back 
and front—not forgetting the crutch—is ex- 
amined. Attention is then directed to inspect- 
ing the anus for inflamed hemorrhoids, or some 
other anal infected lesion. The search is con- 
cluded by separating the labia and looking for 
some infected focus of the pudenda that might 
account for lymphadenitis. We have now ear- 
ried out efficient inspection of every area that 
has efferent lymphatic vessels connected with 
the deep femoral lymphatic chain. When this 
search proves fruitless, I am strongly of the 
opinion that the swelling should be explored. 


A middle-aged woman developed a lump, which 
was diagnosed as “saphenous adenitis of unknown 
origin.” Suppuration followed, and the abscess 
was opened. The next day the patient’s condi- 
tion rapidly became grave; she failed to respond 
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to restorative remedies. Autopsy revealed diffuse 
peritonitis and a femoral hernia containing a 
gangrenous perforated diverticulum of the bladder 
(Werne and Garrow). 


Lymphogranuloma Inguinale (Tropical 
Bubo).—Confronted with massive, painless 
adenitis of one or both groins that cannot be 
accounted for after carrying out the careful 
clinical investigation referred to in connection 
with the gland of Cloquet, one should reflect 





Fig. 14.—Lymphogranuloma inguinale (tropical 
bubo). Infected lymph nodes in left groin are 
beginning to involve overlying skin. 


that tens of thousands of the Armed Forces, 
now demobilized, have visited tropical and 
subtropical countries. 

Lymphogranuloma inguinale (Fig. 14) is 
a venereal disease that in white people often 
causes considerable constitutional disturb- 
ance, and, unlike the usual manifestations in 
natives, the glands along the iliae vessels share 
the inflammation. The primary lesion is 
rather like herpes and is of fleeting duration 
(Stammers*). When lymphogranuloma in- 
guinale enters the diagnostic arena, arrange- 
ments should be made for a Frei® intradermal 
test. 

Tuberculosis of an Anteverted Testis.— 
However obese an individual, the skin of the 
scrotum contains no fat. For this reason I 
often remind myself, and sometimes openly 
remark, that he who is becoming puffed up 





8 Francis Alan Roland Stammers, Contemporary, Pro- 
fessor of Surgery, University of Birmingham, England. 

® Wilhelm Frei, eee, formerly Professor of 
Dermatology, Berlin, now in New York City. 
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with diagnostic pride should be confronted 
with a series of patients with testicular swell- 
ings. There, beneath the examining fingers, 
and separated only by little more than fat free 
integument, is a swelling that should prove 
diagnostic child’s play to one who ean eluci- 
date the diagnosis of an intra-abdominal 
swelling. Why is it, then, that enlargements 
of the testis are among the worst diagnosed 
swellings to which the body of the male is 
heir? One of the reasons is clinical laziness. 
In the case of a testicular swelling, it is in- 
applicable to make a cursory examination 
and then pass the patient on to the x-ray 
department for elucidation of the diagnosis. 
Furthermore, except for the result of a Was- 
sermann ?° reaction (which at times is most 
helpful), but little diagnostic aid can be 
derived from the pathologic laboratory. So 
it comes about that, when faced with the prob- 
lem ‘‘what is this intrascrotal mass?’’, the 
clinician, as did his grandfather, must exer- 
cise to the full the five senses with which he is 
endowed. Instead of calling to his aid costly, 
complicated apparatus and highly skilled tech- 
nicians replete with Bucky-Potter!! dia- 
phragm, a pocket torch and some shading from 
the brightness of the consulting room light is 
what is required. Here transillumination— 
efficient transillumination—is a diagnostic 
sheet-anchor ; inefficient transillumination ri- 
vals omission of this cardinal method of exami- 
nation as a source of testicular diagnostic 
blunders. Again, far more important than 
filling in a form requesting a leucocyte and 
erythrocyte count, a sedimentation rate, an 
acid phosphatase reaction and a gonadotrophic 
hormone content test, is painstaking, intelli- 
gent palpation, correlating the anatomic struc- 
tures beneath the palpating fingers with a 
systematic plan running through one’s brain. 
In this connection I wish to draw your atten- 
tion to an excellent piece of clinical research 
undertaken by one of my former postgradu- 
ates. During the War, S. H. Waddy ' ex- 
amined 854 consecutive recruits with a view 
to ascertaining the relationship of the epidi- 





10 August von Wassermann, 1866-1925, Director, Insti- 
tute for Experimental Therapy, Berlin. 

11Gustav Bucky, Contemporary, German Roentgenolo- 
gist, in New York. 

122 Sidney Hill Waddy, Contemporary, Surgical Practi- 
tioner, Huddersfield, England. 
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dymis to the body of the testis.1* In one out 
of every 13.77 normal men, the epididymis 
was net strictly in its usual position, viz., 
behind the body of the testis. In a high 
percentage of the aberrent examples the epi- 
didymis was in front and the body of the 
testis behind, instead of the body of the testis 
being in front and the epididymis behind. 
In other words, about one man in every 14 
had an anteverted testis. 

A few weeks ago I requested five advanced 
students to examine a patient whose diagnostic 
record (my findings) is shown in Figure 15. 


Vor lMeckoner 


p24 Yous 
fod, 


Fig. 15.—Faesimile of diagram accompanying notes 
of case referred to in text. 


Only one of the students, all of whom had 
ample time to examine the case thoroughly, 
arrived at the correct diagnosis. The remain- 
ing four had puzzled faces and hesitated to 
venture an opinion. They were suffering from 
absence of knowledge of that common ana- 
tomie anomaly, anteverted testis. 

Ectopic Ureter—Female patients with in- 
tractible incontinence sometimes harbor an 
ectopic ureter. On this occasion the diagnosis 
can nearly always be made from the history 
alone. Any girl or woman who has dribbled 
for as long as she can remember despite the 
fact that she normally has desire to void, and 
does urinate, has an ectopic ureteric orifice 
(Fig. 16), or orifices. If, after an intravenous 
injection of indigocarmine, the region of the 
vestibule is patiently scrutinized, the opening 
of the ectopic ureter is usually apparent. 

A correct diagnosis of ectopic ureter will 
enable the clinician to effect a brilliant cure 
by an appropriate surgical procedure, usually 
a heminephrectomy. 


13 Testicle means, literally, “little testis.’’ Testis is the 


better term. 


ENTITIES 


586 


MISDIAGNOSED is” 






SPHINCTER 
URETHRAE 


Fig. 16.—Ectopie ureter (Cristol and Greene). 


Retention-with-Overflow.—The dome of an 
overfull bladder is usually rounded. In eases 
of long standing chronic urinary obstruction, 
i.e., retention-with-overflow (a condition in 
which the patient makes little or no complaint 
of pain or dysuria), the swelling arising out 
of the pelvis is wont to be mistaken for some 
other condition. This frequent error reaches 
its zenith when the contour of the dome of tlie 
bladder is unorthodox (Fig. 17). Not once, 


bmork odo x 
Fig. 17.—Blackboard sketch to show orthodox and 
unorthodox domes of overfull bladder. 
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but scores of times, I have seen clinicians be- 
guiled by this phenomenon. For instance, the 
patient illustrated in Figure 18 came to my 
out-patient clinic bearing the following letter 
from an experienced: practitioner: ‘‘Mr. C. 
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Fig. 18.—Retention-with-overflow. Note contour 
of dome of overfull bladder. Patient made no 
complaint of pain or difficulty of micturition. 


has a large tumor filling up the hypogastrium 
and extending to the left. The remarkable 
thing is that he looks and feels well.’’ 

Hematuria, especially painless hematuria, 
is a signal that should stir the clinician to 
elucidate the cause. When, as is so usual, the 
bleeding proves transitory, sometimes, sad to 
relate, instead of receiving an appointment 
for a full urologie investigation, the patient 
is seen returning to his home carrying a bottle 
of medicine. 
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In the whole realm of clinical surgery the 
elucidation of the cause of hematuria stands 
unrivalled as an example where scientific 
methods (in this instance cystoscopy combined 
with roentgenology) have so bedwarfed physi- 
cal signs as to render them puerile. 

Clinical acumen is never superfluous; even 
in this instance intelligent, naked eye observa- 
tion may come into its own; for instance, when 
beetroot is in season. The shade of red given 
by urine containing blood certainly varies very 
considerably, but it never resembles the pecu- 
liar purplish hue of ‘‘beeturia’’, if that term 
be allowed. 


* * * * * * * *® 


A former Master of mine was wont to quote 
one of his Masters, whose name I have not 
remembered, for, in the days of my youth, I 
thought the quotation was rather silly: 
‘‘Gentlemen, there are three principles in 
surgery; the first is diagnosis, the second is 
diagnosis, and the third is diagnosis.’ 

With the passage of time I have come to 
regard this aphorism with greater respect. 
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Intrapericardial Sarcoma 
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This contribution to the “Jirasek volume” may 
be regarded as the expression of the author’s 
admiration for the achievements of a great humani- 
tarian and one of the most distinguished surgeons 
whose friendship has been a source of inspiration 


to me. 
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URGICAT, removal of tumors of the heart 

or the pericardium is obviously possible 

only in the absence of extensive infiltra- 
tions of the cardiac wall or the large cardiac 
vessels. The resection of a tumor limited to 
the auricular appendage of the heart, for 
instance, may be considered a_ possibility. 
Easily dissectable, benign tumors of the peri- 
cardium such as lipomata obviously offer no 
technical difficulty. However, it is different 
in large, solid benign neoplasms which have 
intimate, though detachable connections with 
the cardiac muscle, such as a case of teratoma 
of the pericardium, as reported by Claude 
L. Beck.* 

Successful operation of a malignant tumor 
of the pericardium is even more dependent 
on extraordinarily favorable topographico- 
anatomie conditions. 

The following case is interesting, because 
it appears to be the first one where extirpation 
of a malignant intrapericardial tumor was 
possible. 

The patient, a 48 year old white male, noticed 
about 12 years ago a slow thickening of the end 
phalanges of his fingers, which, as time went on, 
became a very pronounced clubbing. During the 
last year the veins of his arms and legs became 
enlarged, and visible swelling of the ankles ap- 
peared. He lost some weight in the last months 
before operation, pains appeared in the left chest 
and oceasionally he experienced shortness of breath 
and a feeling of pressure in the heart region dur- 
ing physical exertion. The color of his skin 
changed to a greyish blue. Feeling fatigued, he 
went to his doctor, who on fluoroscopy found a 
large mass in his left chest. 


* Ann. Surg. 110:161-174, 1942. 
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X-ray examination revealed the following (Fig. 
1): A sharply defined ovoid area of increased 
density measuring about 17 em. in its longitudinal, 
11 em. in its transverse and 11 em. in its antero- 
posterior diameters, lying iu the caudal half of 
the left mediastinum extending to the diaphragm. 
The left lower lobe appears to be atelectatic. 
The diaphragm is partially obscured. The costo- 
phrenic angles are obliterated. The right upper 
lobe and the entire right lung is markedly emphy- 
sematous. The right half of the diaphragm is 
low, but shows no other abnormalities. There are 
a few calcifications in the right hilar region. The 
heart is displaced to the right side but shows 
no other abnormalities. The aorta shows no 
abnormalities, 

The proximity of this mass to the heart induced 
his attending physician to consult a cardiologist, 
Dr. D. Scherf. His findings were the following: 
A hyperactive heart with marked hypermotility, 
displaced slightly to the right; sounds pure; blood 
pressure 140/60. The electrocardiogram shows no 
evidence of myocardial lesion; low voltage is ex- 
plained by the displacement. The ankle edema is 
not due to cardiae failure because the liver is 
normal; it is rather due to a tumor mass com- 
pressing the inferior vena cava, but not preventing 
the free flow of the portal blood from the hepatie 
vein. 

There was agreement that an attempt of sur- 
gical removal should be undertaken. 

When the patient was first seen by me, the 
impression was that of a solid tumor of the 
posterior mediastinum, probably a ganglioneuroma 
or fibroma. <A benign growth seemed to be more 
probable than a malignant one, particularly in 
view of the long history. What could not be 
explained by a tumor of the lower mediastinum 
was the presence of a compression of the superior 
vena cava, as evidenced by the swelling of the arms 
and the associated dilatation of the veins. 

An attempted needle biopsy failed. No tumor 
tissue could be aspirated through a heavy biopsy 
needle, 

The patient was admitted to the Brooklyn Jewish 
Hospital, and the operation was performed under 
intratracheal cyclopropane anesthesia on Oct. 23, 
1946. 

With the patient in lateral position, the entire 
length of the left eighth rib was removed, and the 
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thoracic cavity was entered through the bed of partly covered by upper and lower lobes, these 
the eighth rib. Adhesions between tumor, chest pulmonary segments being atelectatic. After dis- 
wall and the lung made it advisable to enlarge the section of numerous adhesions it became evident 
approach by transecting the seventh and ninth that the tumor was protruding into the interlobar 
ribs in their paravertebral part., The tumor was space, its pedicle being firmly attached to the 
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Fig. 1.—Roentgen appearance before operation. 





x ‘ 5 
Arrow at intrapericardial part. Edges 
of excised pericardium are marked. 


z 


Fig. 2.—Photograph of tumor. 
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pericardium just below the point where the in- 
ferior pulmonary vein leaves the pericardium, The 
posterior mediastinum was free. There were some 
difficulties encountered in exposing the anterior 
surface of the pericardium, which was partly in- 


INTRAPERICARDIAL SARCOMA 
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volved in the tumor mass. The phrenic nerve was 
crushed close to its entrance into the diaphragm. 
When the tumor was pulled upwards to visualize 
and dissect its pedicle, the action of the heart 
became irregular,and the pulse extremely slow, 








Fig. 3.—Cross-section of tumor. 





Fig. 4.—Roentgen appearance after operation. 
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but the respiration remained unchanged. This was 
explained by the fact that the heart followed the 
pull executed on the tumor; the heart almost 
appeared to be no more than an appendix to 
the large mass. In spite of the disturbances of 
the heart action, which reappeared every time the 
tumor was retracted, an attempt to expose the 
pedicle was made. The anatomic relation between 
tumor and heart was as follows: the pedicle was 
comparatively narrow, and it contained three 
large vessels which covered an extension of 
the tumor into the intrapericardial space. The 
pericardium itself was incised close to the mass. 
As soon as the dissection of the vessels had started, 
the heart stopped beating, and the blood pressure 
could not be obtained by the anesthetist. The 
respiration likewise became irregular; it was con- 
trolled by artificial and rhythmic expansion of the 
lung. Though the dissection of the pedicle 
was speeded up as much as possible, the heart 
action was disrupted for three to four minutes. 
That much time was necessary to place two 
pedicle clamps. Following this, the tumor was 
dissected off, and thereafter the pull on the heart 
was relieved. Consequently, massage of the heart 
was instituted and almost immediately the heart 
beats reappeared, first at a very slow rate, in a few 
minutes at almost normal rhythm and frequency. 
Suture ligatures (silk no. 1) were then placed 
around the clamps, each suture grasping the edge 
of an adjacent pericardial flap. This was done 
to fortify the ligatures which, as was our impres- 
sion, went through the wall of the left auricle. 
Every time a suture was placed and tied, the heart 
action became irregular. The blood transfusion 
which was started at the beginning of the opera- 
tion, was speeded up, and in a short time the 
general condition of the patient had again become 
satisfactory. The lungs were inflated and the 
chest wall incision was closed in five layers. 

Ten hours after the operation the patient was 
still not reacting and respiration was slow, a con- 
dition considered to be a consequence of the long 
arrest of the heart (anemia of brain). However, 
after 24 hours he had regained full consciousness. 
From then on he had an uneventful recovery. 
There was a moderate hematoserothorax, but this 
never caused marked dyspnea. The oxygen tent 
was dispensed with on the fourth postoperative 
day. The patient got up for a short time on the 
tenth postoperative day, and stitches were removed 
on this day. He left the hospital on the seventeenth 
postoperative day. Since then he has gained 
10 lb. Peripheral edema and dilatation of the 
peripheral veins have completely disappeared. Je 
had to diseard his shoes, because they had become 
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too large. He is able to climb four flights of stairs 
to his apartment without dyspnea or palpitation. 
He feels stronger than ever before and has started 
his work about six weeks after the operation. 

Although the gross appearance of the tumor, 
its well defined borders, absence of infiltrated 
lymph nodes and its long history suggested an 
innocent histologic nature, the result of the micro- 
scopic examination was somewhat surprising. Dr. 
Grayzel, pathologist of the Jewish Hospital of 
Brooklyn, gave the following report: 

Gross: The specimen consists of a lobulated por- 
tion of tissue which measures 26X15X9 em. and 
weighs 2,000 Gm. It varies from soft to moderately 
firm in consistency. External surface is pink white, 
blue grey, roughened by fibrous tissue tags, and on 
the capsule there are several firm elevated white 
areas measuring up to 0.3 em. at the greatest 
diameter. On the cut surface it is lobulated. The 
lobules are separated by depressed areas of grey 
white tissue. The centers of two of the lobules 
are composed of yellow grey, necrotic tissue, sur- 
rounded by a grey white homogenous area. ‘There 
is one firm nodule measuring 2.5 em, at the 
greatest diameter which is white, homogenous and 
firm. 

Accompanying the specimen are two portions of 
pink and grey osseous tissue measuring 19 and 
5 em. in length, apparently portions of ribs. 

Microscopic: Preparations from various portions 
of the tumor give a somewhat variegated picture. 
The more cellular portions consist of spindle- 
shaped cells in interlacing bundles. The cells vary 
slightly in size, and in some the nuclei are hyper- 
chromatic. An occasional mitotic figure is seen. 
Elsewhere there are dense bands of collagenous 
fibrous tissue traversing the tumor. In some areas 
small and large round cells are also present. The 
tissue is edematous and loose throughout, and 
the vessels appear engorged. No striations can 
be made out with the P.T.A. stain. The L.C.T. 
and V.G. stains show many dense collagen bands. 

Diagnosis: Fibrosarcoma of heart. 


Findings at the operation did not satisfac- 
torily clear up the question of whether the 
tumor originated from the epicardium or the 
pericardium. The fact that the pedicle of 
the tumor was related to the wall of the left 
auricle is consistent with either of these possi- 
bilities: (1) that the tumor originated from 
the epicardium; (2) that it secondarily in- 
filtrated into the epicardium. The presence 
of vessels in the pedicle of the tumor origi- 


(Continued on page 597) 








Treatment of Fractures of the Ankle Joint* 


CUSTIS LEE HALL, M.D., F.A.CS., F.1.C.S.+ 


AND CARL BERG, M.D., F.A.C:S. 
WASHINGTON, D. C. 


NY discussion of the proper management 
ren of ankle fractures cannot too often be 
reiterated, since results in the more 
severe types are frequently not satisfactory. 
The residual degree of disability can be very 
severe. Malunited fractures present problems 
to tax the skill and the ingenuity of the sur- 
geon, who should, therefore, be equipped with 
essential knowledge, skill and experience be- 
fore attempting treatment. 

First, he should possess a thorough knowl- 
edge of the anatomy and kinesiology of the 
ankle joint; second, an understanding of 
the types of fractures and fracture disloca- 
tions with their causes and effects. Proper 
interpretation of physical and x-ray findings 
is necessary in order to plan and execute 
proper treatment, including manipulative, 
plaster and surgical procedures. 

Considering the fact that the ankle is a 
weight-bearing joint, even minor disturbances 
of the articular surfaces can result in dis- 
turbances of function which become per- 
sistent, painful and will result in traumatic 
arthritic changes. 

Ashhurst and Broner in 1922 classified ,and 
outlined the mechanism of fractures of the 
ankle. They described the following fracture 
types: first, external rotation and abduction; 
second, adduction ; third, vertical compression. 
They report in their series of cases 61 per 
cent of the first type, 21 per cent of the 
second and 1.7 per cent of the third. Thus 
it is apparent that the classification affords 
a more thorough understanding of the mecha- 
nism and the resulting pathology of ankle 
fractures, and it avoids the tendency to con- 
sider all such injuries as of the Pott or 
Dupuytren type. 

At initial clinical and x-ray examination, 


* Read before the Eleventh National Assembly, United 
States Chapter, International College of Surgeons, 
Detroit, Michigan, October, 1946. 

+ From the Department of Surgery, George Washington 
University Medical School, Washington, D. C. 


the surgeon can easily determine the mecha- 
nism by which the fracture was produced. 
It is necessary then to reverse this process 
in accomplishing reduction. For instance, a 
typical Pott’s or abduction fracture is pro- 
duced in the following way. First, the foot 
is suddenly twisted into eversion. This drives 
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Fig. 1—Abduction fracture mechanism. 
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the talus against the fibula causing it to 
fracture, usually at the level where the mal- 
leolus meets the narrowing portion of the 
shaft. With continuing force the fibula then 
gives way. A tractive force continues to pro- 
duce rupture of the medial collateral ligament 
or produces a fracture of the medial malleolus 
and widening and distortion of the ankle 
mortise. Therefore, a tractive force is re- 
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Fig. 3. 











Fig. 4. 
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quired to reduce the displaced foot when the 
foot is posterior and lateral and the tibia 
forward and medial. Where the severity of 
the ligamentous avulsion renders maintenance 
of position difficult, a wire inserted through 
the caleaneus is sometimes necessary. 

If a severe lesion is obviously present before 
swelling has become marked, then a reduction 
should be done and an unpadded east applied. 
Later x-ray examination will determine 
whether further procedures are indicated. 
The patient should be told of those conditions 
which may require further manipulation or 
operative procedure. A temporary cast can 
be applied to prevent further swelling from 
additional movements or handling of the dam- 
aged tissues; when the swelling has subsided, 
a delayed reduction or further manipulation 
can be done. 

Considering the experiences with redue- 
tion and plaster application, we wish to detail 
here the following methods which have 
proved of value. 

First, the position of the patient on the 
table is of importance to aid in ease of reduc- 
tion and control of the molding of the ankle 
in plaster. The position allows for complete 
relaxation of leg, ankle and foot, and the 
manipulation done by the surgeon seated 
opposite the foot renders the final position 
easy to maintain by the assistant holding 
the foot, and eases the application of the 
cast which, as it hardens, can be molded by 
the surgeon’s hands on either side of the 
ankle and the pressure further aided by the 
pressure of the surgeon’s thighs. In severe 
types of fracture dislocations, the cast should 
extend above the flexed knee. The operator 
must have enough confidence in his plaster 
technic to be able to apply the necessary 
pressure through the cast while molding the 
fragments into position without fear of pres- 
sure sores. He must be able to apply and 
maintain a completely snug cast from reduc- 
tion to healing. Loose casts are frequently 
the cause of bad results. It is not necessary 
to force the foot into extreme varus, but it 
is best to keep the foot at a right angle and 
in midposition to maintain the normal weight- 
bearing line extending from the midpatellar 
line to a point between the first and second 





Fig. 5 (left).—Severe trimal- 
leolar abduction injury. 


Fig. 6 (right).—Type of reduction 
after malleolar molding. 


Fig. 8.—Same case as preceding, after operation. 


Fig. 7.—Incomplete reduction requiring screw 
fixation. 
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Fig. 9 (left).—Widely separated (bimalleolar) ankle mortise. 
Fig. 10 (right).—Same case, after molding. 





Fig. 11.—Severe, comminuted, vertical adduction type, requiring ankle fusion. 
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toes. Temporary elevation for several days 
aids to reduce soft tissue swelling. In 10 days 
or two weeks, the first cast is removed and 
a second snug cast applied with the same 
careful molding about the malleoli and, in 
most cases, a cast below the knee only. 

In severe types, no weight bearing is 
allowed for at least eight weeks. If satis- 
factory position has been maintained, the 
cast can then be split. Physiotherapy is 
then started to restore circulatory and mus- 
cular tone and joint function before weight 
bearing is begun, but only after sound heal- 


TABLE 






MOLDING 


Fig. 12.—Method of molding as plaster sets. 


ing has taken place as judged by x-ray exami- 
nation and careful analysis of the integrity 
of the all important ligamentous healing. 

Walking casts before healing in cases 
showing any evidence of diastasis or mal- 
leolar separation are not used for fear of 
either further separation or loss of complete 
reduction. 

In eases of separation of the medial mal- 
leolus where unsuccessful reduction occurred, 
the surgeon must plan an operative repair 
and fixation by pin, graft or vitallium screw. 
The cause is usually a curtain of soft tissue 
which has become displaced between the frag- 
ments. During the recent World War, as in 
civilian cases, it was found that a delayed, 
incomplete or fibrous union of this fragment 
constituted a serious delay in restoration of 
painless function. In older cases, a bone 


TREATMENT OF FRACTURES OF THE ANKLE JOINT 


96 


SEPT.-OCT. 
1947 


graft should be done, as the separated frag- 
ment has little osteogenic possibilities. 

In cases where malposition of the ankle 
mortise persists, it is inevitable that chronic 
and severe traumatic arthritis will develop 
with its attendant greater degree of dis- 
ability. We wish to stress the necessity for 
ankle fusion in such cases. This procedure 
results in quite satisfactory gait and excellent 
stability and elimination of severe pain and 
local symptoms. Such cases of severe com- 
pression, involving the articular surface or 
the plafond surface of the talus, should be 
fused to give satisfactory termination of an 
otherwise severely crippling condition. It is 
folly to make repeated attempts at reduction 
of a severely comminuted fracture disloca- 
tion, when it is seen that the articular damage 
precludes a satisfactory repair for the gliding 
surfaces so necessary for normal sustained 
use. 


SUMMARY 


The surgeon should understand the type 
and mechanism of ankle fracture and dislo- 
cation. 

2. More careful attention must be given to 
the accurate reduction and the proper cast 
technics. Surgical interventions can be used 
in certain types of cases for better results. 

3. Care must be taken not to allow too eariy 
weight bearing, and adequate follow-up is 
most necessary. 

4. Ankle fusion should be used more often 
when it is obvious that painful function and 
disability due to arthrosis deformans will be 
the result of severe joint damage. 


SOMMAIRE 


1. Le chirurgien devrait connaitre la nature 
et le mechanisme des fractures et des disloca- 
tions de la cheville. 

2. Il importe de faire une réduction exacte 
de la difformité et d’appliquer soigneusement 
les attelles immobilisatrices. Dans certains 
cas, il est nécessaire d’intervenir chirurgicale- 
ment. 

3. On ne permettra pas le maladi de mettre 
prématurément aucun poids sur 1|’extrémité 
lésée. 

4, La fusion de l’articulation indiquée dans 
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An Original Operation for Decubital Ulcers* 


JOHN F. PICK, M.D., F.I.C.S.+ 
CHICAGO, ILLINOIS 


NE of the more profitable incidents of 
() World War II was the realization that 
the decubital ulcer in cases of trans- 
verse myelitis is amenable to operative abla- 
tion. The problem became an acute one early 
in 1945, with the sudden arrival of a large 
number of overseas cases afflicted with decubi- 
tal ulcers, most of which were confined to 
the neurosurgical and plastic centers in the 
several commands. The solution of this prob- 
lem met with certain difficulties because of 
the age-old defeatist attitude that these lesions 
were regrettable complications in cases usually 
terminating in death.'* 

In the 20 years preceding this period, very 
few papers of any surgical merit appeared 
dealing with this condition. These advanced 
the problem above surgical negation and the 
attitude that it was essentially a nursing 
responsibility. The meager literature never- 
theless showed the issue to be surgically man- 
ageable beyond mere cauterization, escharring 
with tannic acid and free grafting. Free skin 
grafting of these ulcers was known for a long 
time to be inadequate, except as a biologic 
dressing which would stand little wear and 
tear with bone as its background. 

John Staige Davis,' in January, 1938, re- 
ported on two cases of successful closure of 
“‘sears following bed sores,’’ by the in-shifting 
of French flaps after excision of the scar tis- 
sue. This procedure time and trial showed, 
though fairly successful in ulcers associated 
with orthopedic conditions, was not adequate 
in transverse myelitis. Crose, Schullinger and 
Shearer,? in January, 1946, reported on a 
three months’ successful flap closure of eight 
cases of ulcer in transverse myelitis. Donald 
Munro,** in September, 1940, was one of the 
first of modern authors who thought he recog- 


7, ae before the Chicago Surgical Society, Mar. 

+I wish to ex pees “~_* qretiinde to Dr. Joseph Kos- 
tecki (formerly, Captain M.C., A.U.S.) for his collabora- 
tion in the initial oe of “development of this work, 
originally started Fe Northington General Hospital, Plastic 
Center 4th S.C., A.U.S. 
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nized a difference in the pathologic physiology 
attendant upon ulcers in transverse myelitis 
as contrasted with ordinary bed sores. 

The simple in-shifting of collateral flaps 
over the area after excision of the ulcer had 
been employed by me in 1944, in seven cases 
of decubital uleer. Careful observation made 
it evident that the method was not entirely 
adequate in cases of cord lesion. The cut- 
standing feature in the inadequacy of the 
French flap seemed to be that even in zases 
where primary healing did occur, sooner or 
later after weight bearing a certain degree 
of subcutaneous fatty necrosis took place, at 
times resulting in discharge or absorption of 
the liquefied fatty tissue leading to adhesions 
of the overlying skin to the underlying bone 
and so to final breakdown terminating in re- 
ulceration. Interpretation of this phenomenon 
attended by liquefaction of the subeutancous 
fat seemed important. It led to the inference 
that consistent and permanent ablation of 
decubital ulcers in transverse myelitis was 
not entirely dependable by the exclusive use 
of the French flap per se, because the method 
as such violated a principle of reconstructive 
surgery and omitted consideration of a basic 
biologic proposition. The surgical principle 
involved is that nature normally does not 
permit intimate contiguity of fat and bone 
without interposition of another tissue, usually 
in the form of a bursa, to cushion the sub- 
cutaneous fat against trauma from the under- 
lying bone. Where such contiguity is the 
result of surgical intervention, the more vul- 
nerable of the two tissues, in this ease the fat,, 
will suffer replacement by fibrous tissue or 
ablation by fatty necrosis. The biologic propo- 
sition violated by the conventional flap repair 
resides in the fact that bare bone is an inade- 
quate physiologic bed for the survival of any 
tissues as complex and as easily traumatized 
as fat; particularly is this true where the 
tissues are for one or another reason physio- 
logically subnormal. 
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Fig. 1 A (left).—Decubital ulcer is cireumincised through healthy skin to a depth of one- 

half the thickness of subcutaneous tissue. Fig. 1 B (right).—Entire extent of the decu- 

bitus is avulsed through the subcutaneous fat, except base of ulcer which is left attached 
in situ. 


Fig. 1 C.—Ulcer rim brought to center to 

estimate amount of epithelial rim which can 

be sacrificed. Remaining sides of ulcer to 
form roof of surgical ‘‘bursa.’’ 





Ulcer bed 
Circumincision 


Fig. 1 D.—Placement and diree- 

tion of circumincision, with sepa- 

ration of subcutaneous fatty tissue 

as shown by dotted line. This 

mobilizes ulcer collar which will 

make roof of future surgical 
bursa. 
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It is readily admitted that following tran- 
section of the cord the skin becomes anesthetic 
and the muscle paralyzed. It would seem 
unreasonable to suppose that the subcutaneous 
tissue remains unscathed ; in fact, close obser- 





2.—Avulsed ulcer draped for circum- 
Note undisturbed base of ulcer still 
attached to original site. 


Fig. 


cision. 





Fig. 3 A (left) 


.—Beginning of circumcision. 


DECUBITAL 





ULCERS = 


vation of the fatty tissue at time of operation 
elicits certain gross abnormal findings usually 
overlooked, such as spotty discoloration, in- 
creased friability and very marked oozing. 
Robert H. Kennedy ® observed this when deal- 
ing with 67 patients with spinal cord injuries ; 
12 patients presented complete sympathectomy 
effects.. Notwithstanding the fact that Brown 
Sequard in 1853 attempted by certain classic 
observations to reconcile ordinary bed sores 
and decubital ulcers associated with transverse 
myelitis as being identical from the standpoint 
of their pathologic physiology, there remains 
a question as to whether his work on guinea 
pigs can so easily be applied to human beings 
in the face of what modern physiology teaches 
concerning the nature of ‘‘spinal shoeck’’ in 
man and certain lower animals. In man the 
condition ‘‘spinal shock’’ may persist for 
weeks, whereas in lower animals it manifests 
itself for only several hours to a few days. 
This does not, on the other hand, prove Char- 
cot’s thesis that ‘‘the existence of certain 





Note retained depth of ulcer wall, supported 


by vertical forceps. Fig. 3 B (right }.—Cireumcision of ulcer all but completed. 


Fig. 3 C.—Line of circumcision in sagit- 

tal section. This removes undesirable 

curled-in epithelial rim of original ulcer 

and creates fresh edge on ulcer collar. 

The latter is illustrated in its mobilized 
position. 


Line of 
circumcision 
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Fig. 4 A (left).—Sides of ulcer now being sutured together to form roof over undisturbed 
base of lesion, thus creating closed pouch or ‘‘bursa.’’? Note amount of fatty tissue left on 
turned-in walls of ulcer. Fig. 4 B (right).—Just before final imbrication of roof of 
‘“bursa,’’ a button hole is made from within ulcer pouch to outside through good skin 
and a gutta-percha drain inserted. Final closure of ‘‘bursa’’ is then executed. 























Undermining 
or 
French flap Bursa completed Gutta-percha 
drain 
St 
Incision converting EE =a 


rim into flaps. 


Fig. 4 C.—Apposition of edges of ulcer collar to form roof of bursa. Note exit of gutta- 
percha drain through healthy skin. Dotted lines indicate undermining of skin and sub- 
cutaneous tissue to form French flaps which complete closure of surgical defect. 
Insert.—Trial apposition of ulcer collar to test adequate mobilization thereof in creation 
of roof for bursa. Dotted lines at 6 and 12 o’clock indicate splitting of ulcer rim to 
form flaps. 


Fig. 5 A.—French flap is designed, as per- 
mitted by circumstance (in above case by 
hemisection of gluteal skin and subcutaneous 
fat), to cover surgical ‘‘bursa.’’ Flaps 
should be so calculated as to avoid suture 
line over ‘‘bursa,’’ and if possible outside 
a weight-bearing surface. Note cigaret drain 
outside contemplated closure and suture line. 
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trophic centers governing nutrition damage, 
which results in neurotic necrosis when aided 
by local pressure,’’ can be taken literally. 
The fact remains that Charcot’s conclusions 
stem, for the most part, from his observations 
and work with human subjects. None of the 
older investigators, including the contempo- 
rary Donald Munro, who believes that ‘‘It 
may safely be said under normal conditions 
an adequate supply of blood to the skin de- 
pends upon the integrity of two reflex actions, 
which must include at least the spinal cord 

. failure of the reflex control of the cutane- 
ous circulation when added to the local changes 
that have produced or will produce a pressure 
sore, causes a bed sore to develop on this site’’ 
none of these investigators have paid suf- 
ficient attention to the timbre of the sub- 
cutaneous tissue and the influence of the 
condition of its circulation upon that of the 
skin. 

It becomes evident to anyone who has 
handled a large series of these cases, that cer- 
tain obvious clinical differences do exist be- 
tween ordinary pressure sores and decubital 
ulcers occurring in spinal cord injuries. The 
ulcers frequently appear with little warning 
early in the disease and spread radially, essen- 
tially by subeutaneous fatty necrosis and un- 
dermining of the skin. There is much Jess 
tendency toward coincident granulation as 
compared with ordinary pressure sores. They 
have a tendency to become stationary and 
spread again in spite of improvement in the 
general condition. The interdependency of 
the serum protein level and the presence of 
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open wounds may at times confuse the picture 
so that cause and effect are misinterpreted. 
In connection with the latter, Munro goes on 
to say, ‘‘ Based on our knowledge of the dele- 
terious effect of spinal shock on all reflex 
activity below the level of any spinal cord in- 
jury, its presence immediately after the 
injury and its characteristic continuation or 
recurrence whenever exhaustion or sepsis 
develops, I have assumed that the difference 
between ordinary pressure sore and the bed 
sore associated with any injury to the spinal 
cord exists because of the influence of spinal 
shock on the peripheral vasomotor reflexes. 
An analogy is found in the effects of spinal 
shock on the bladder, the mechanism of which 
is not well established. Reasoning from this 
analogy as well as from theoretical grounds, 
backed by such knowledge of the vasomotor 
reflexes as is possessed, bed sores should be 
especially common in thoracic cord and upper 
lumbar cord lesions; that is, with the bone 
injury between the first dorsal and the first 
lumbar vertebra. It is here that the central 
connections of the sympathetic nervous system 
are made. As will be seen, my experience 
bears out this theory.”’ 

Extensive experience with decubital ulcers 
in transverse myelitis brings to light other 
clinical facts. Try as one may to control 
these lesions by general measures,'? only the 
very small ones may heal through main- 
tenance of protein levels and the very large 
ones may even become temporarily stationary ; 
yet only with the improvement of the spinal 
condition is there definite resuscitation of the 


Skin closure 









Gutta-percha 
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Fig. 5 B.—Apposition of lateral skin flaps over surgical bursa with skin closure 


completed. Note collapse of bursa, 


adequate tissue padding, and that skin 


closure is designed to fall to one side of midline, thus shifting it from weight- 


bearing surface and avoiding superimposition of two suture lines. 


This is 


accomplished by projecting secondary undermining much farther to one side 
than the other. 
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local tissue timbre and definite signs of heal- 
ing by sear formation. 

The entire premise underlying comprehen- 
sion of the nature of the decubital ulcer in 
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transverse myelitis may be stated succinctly 
as follows: a tissue physiologically hurt, as 
the skin and subcutaneous fat appear to be in 
transverse myelitis, probably due to neuro- 
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Fig. 6 A.—Patient who is emaciated with decubital ulcer of consistency too thin and friable 
for dependable mobilization. This type of ulcer is more dependably managed by lining it 
with split free graft before creating bursa. 








Fig. 6 B.—Same patient. Decubital ulcer three weeks after grafting. Donor site illustrated, 
by light area across back of patient. Case is now ready for author’s method. 
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circulatory disturbance, cannot be exposed 
to additional physical trauma unavoidable in 
the unphysiologic apposition of the raw fat 
of French flaps against the rigid underlying 
bone, without eventual loss of that tissue 
through functional trauma consequent upon 
weight bearing, unless special precautions are 
taken to safeguard the integrity of the sub- 
cutaneous fat. If, then, the subcutaneous 
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tissue of the French flap can be protected 
from the underlying spine or trochanter, as 
the case may be, by tissue more kindly to it, 
a more permanent functional result should 
accrue. 

The following procedure was therefore de- 
vised. It applies to ulcers with an intact base, 
where underlying bone is not presenting, in- 
fected or necessitating removal. 


Humid cotton 


Petrolatum gauze 







Fig. 6 C.—Method of application of split skin graft to interior of decubital 
ulcer, also dressing thereof by layer of petrolatum gauze and humid cotton 
pack. Edges of ulcer are then lightly pulled centripetally by required num- 
ber of fine stainless steel sutures. 
This situation is maintained for 8-10 days; then humid cotton and petrolatum 
gauze are removed and grafted ulcer cleaned of all debris. A dry cotton 
pack is reinserted under wire sutures for 4-5 days. Sutures and pack are 
then removed, grafted ulcer cleansed and patient prepared for author’s pro- 
cedure, 8-10 days later. 





Fig. 6 D.—Same patient. Completed case following author’s method—tive 
months postoperatively and 133 days after patient has been consistently lying 
on his back. 
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TECHNIC 


The ulcer is circumincised through healthy skin 
to a depth of one-half the thickness of the sub- 
cutaneous fat (Fig. 1). By gentle separation the 
deeper one haif of the subcutaneous fatty layer is 
left upon the already undermined circumference 
of the uleer. When the extreme periphery of the 
ulcer is reached, the circumference of the defect 
ean be lifted, then pulled centrally in the form 
of a roof, thus forming a tissue pouch. The base 
of the ulcer is left undisturbed and attached to the 
underlying bone (Fig. 2). 

The abnormal epithelial rim of the tissue pouch 
is then excised, leaving a clean edge of granulation 
tissue, fascia and fat (Fig. 3). The rim is split 
at 6 and 12 o’clock or at 3 and 9 o’clock, depending 
upon the polarity of the ulcer. This results in two 
flaps (Fig. 4). 

The granulation tissue of the ulcer is then 
swabbed with phenol or tincture of iodine, the 
flaps sutured together and imbricated, thus form- 
ing a kind of bursa of granulation tissue, covered 
by a layer of subcutaneous fat. Drainage is then 
instituted (Fig. 4). The bursa probably becomes 
obliterated by fibrous tissue. In the meantime, it 
subserves an important physiologic function. 

The logic of superimposing flaps over the sur- 
gical bursa covered by fat, thus burying the lesion 
instead of excising it, becomes biologically suitable 
and physiologically tenable. The actual designing 
of the French flaps must be dictated by the con- 
ditions peculiar to each case (Fig. 5). 

Where the patient is emaciated, subcutaneous 
tissue is at a premium, the ulcer too friable, or bone 
presents, the lesion is first free grafted, after 
removal of protruding bone (Fig. 6). After heal- 
ing takes place, the operation proceeds in the 
manner described, except that only a film of fatty 
tissue need be left on the collar of the reinforced 
ulcer. This proves sufficient protection for the 
subcutaneous fat of the French flap against the 
trauma of the underlying bone. The epithelial 
lined bursa may persist indefinitely, thus subserv- 
ing an important function. 

Because these patients are bedded ventral side 
down, one of the most difficult factors in the 
maintenance of the repair is control of the pull 
of gravity upon the suture lines of the paralyzed 
hip girdle. To exaggerate the importance of this 
detail from the standpoint of final healing is 
difficult. Consequently, the buttocks in these cases 
must be forcibly splinted in an exaggerated dorsal 
position for two to three weeks. The inclusion of 
all other adequate postoperative necessities of 
management must be allowed. 

This report is based upon 39 cases which 
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were rechecked after a lapse of 6-22 months. 
It involves the repair of 58 separate lesions, 
consisting of 31 cases of transverse myelitis 
and 8 orthopedic cases. All but 2 of the lesions 
have stood up under stress and strain of use 
up to 22 months. The exceptions, 2 partial 
breakdowns, were definitely due to the pull of 
gravity upon the buttocks. 

The essential aim of these remarks is to 
point out the necessity of a biophysiologie 
rather than a simple physical approach to 
the problems of surgical repair of decubital 
ulcers consequent upon transverse myelitis. 

It is hoped that this may stimulate further 
research in the understanding of adequate 
ablation of these lesions. 


SUMMARY 

The author points out the differences be- 
tween decubital ulcer and the ordinary bed 
sore and deplores the defeatist attitude that 
cubital ulcer is a regrettable complication in 
cases usually terminating in death. He re- 
ports an original technic applicable to ulcers 
with an intact base, where underlying bone 
is not presenting, infected or necessitating 
removal. One important point in the technic 
is the necessity for exaggerated dorsal splint- 
ing of the buttocks to prevent lack of healing 
by the pull of gravity on the suture lines of 
the paralyzed hip girdle. 


SOM MAIRE 

L’auteur indique les différences qui existent 
entre les ulcéres ‘‘decubitus’’ et l’uleére ordi- 
naire, du a la compression prolongée du séjour 
au lit. Ces ulcéres sont quérissables; negliges, 
iis sont ordinairement fatals. Il indique une 
technique qui donne d’excellents résultats 
dans les cas ou l’ulecére a une base intacte, 
e’est a dire, quand 1’os ne présente pas, n’est 
pas infecté et qu’il n’est pas nécessaire de 
l’enlever. Il importe de bien immobiliser les 
fesses afin qu’il n’y ait aucune tension sur 
les lignes de suture de la ceinture de la 
hanche paralysée. 


SOM MARIO 
L’ autore addita la differenza tra ulecera 
decubitale e la ordinaria piaga di letto e 
deplora |’ attitudine difettista che 1’ uleera 
(Continued on page 610) 








Partial Colectomy with Partial Hepatectomy 
Carcinoma of the Splenic Flexure with Solitary Liver Metastasis 


PHILIP THOREK, M.D., F.A.CS., F.1.C.S. 
CHICAGO, ILLINOIS 


ODAY the presence of metastases is con- 
sidered a surgical challenge rather than 
a sign of inoperability. This particu- 
larly applies to solitary metastases which 
might also be excised if the primary growth 
and the surrounding tissues to which it has 
extended have been resected. Operations per- 
formed for the removal of metastatic lesions 
are justifiable, since there is some chance for 
success, and failure to remove the lesion results 
in death. These p:ocedures have a detinite 
value, if for no other reason than the pallia- 
tive effects brought about by the removal of 
secondary growths. This fact is substantiated 
by Barney and Churchill’s')* report of a 
patient who is alive and well 12 years after 
removal of a metastatic lesion. Wangensteen * 
states that because of the length of survival 
of many patients undergoing p'imary resec- 
tion of the colon for cancer, with hepatic 
metastases at the time of operation, resection 
of such metastases seemed worth while. Alex- 
ander and Haight * reported on 24 cases of 
solitary metastatic carcinomas and sarcomas 
to the lung which were resected; some of the 
results are most encouraging. Brunschwig 5 
states that solitary metastases which are 
readily accessible might be excised if the pri- 
mary growth is also eradicated. 
After an extensive search of the literature, 
I am impressed with a marked paucity of 
reports dealing with the removal of portions 
of the liver for metastatic lesions. The first 
report of the removal of a metastatic car- 
ecinomatous nodule of the right lobe of the 
liver was made by Garré ® in 1888. He excised 
the mass with a scalpel and seared the cut 
surface of liver with thermocautery. The 
point of origin of the primary tumor was not 
determined. In 1890, Hochenege* removed 
a portion of the under surface of the liver 
measuring 3.5 x 4.5 em. in a 58 year old 
female. The diagnosis was metastatic ear- 
cinoma, and the primary lesion was believed 
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to be in either the pylorus or colon. The 
involved portion of liver was incised by knife; 
he attempted to suture the liver, but his 
sutures tore through. The hepatic stump was 
fixed in the abdominal wound. W. W. Keen ® 
in 1892 reported a partial hepatectomy for an 
adenoma of the bile ducts. His enucleation 
was accomplished with thermocautery, and 
the edges of the liver wound were united by 
five silk sutures. In a comprehensive report 
on tumors of the liver, Cullen® in 1905 re- 
viewed the literature and reported a case of 
a large carcinomatous tumor of the liver, 
which was removed 17 months after nephrec- 
tomy for carcinoma of the left kidney. He 
reported a temporary recovery and stated that 
the patient was in good health eight months 
after surgery. Haim’? in 1925 successfully 
resected a lobe of the liver infiltrated by a 
carcinoma of the gallbladder. He emphasized 
that metastases involving only one lobe of 
the liver do not contraindicate a radical opera- 
tion for carcinoma of the gastro-intestinal 
tract. R. Nissen‘ (1930) performed an ex- 
tensive partial hepatectomy and cholecystec- 
tomy for an adenocarcinoma of the gallbladder 
which had infiltrated the right lobe of the 
liver. In 1936, Moller 1° reported the case of a 
29 year old female who, after repeated lapa- 
rotomies for recurrent ovarian tumors with 
secondary malignant degeneration (granulosa 
cell carcinoma), had a liver metastasis the 
size of a fist removed by resection of the liver. 
Six years after partial hepatectomy no signs 
of recurrences or metastases were noied. 
Cattell '* (1940) reported a case in which he 
removed a secondary growth from the liver 
during the first stage of a two-stage abdomino- 
perineal resection. Ile stated that there was 
some involvement of the regional lymph nodes 
at the rectosigmoid, the site of the primary 
lesion, but no lymph node involvement sould 
be found near the site of the hepatic metas- 


tasis. Microscopic study showed that the 
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blood vessels were invaded within the tumor, 
and this probably accounted for the ineans 
of spread through the superior hemorrhoidal 
veins. Coller and his associates 14 also noted 
evidence of direct local invasion of venous 
channels in 15 per cent of rectal specimens 
studied. This further emphasizes the fact 
that metastases can occur by means of vascular 
embolism of tumor cells. Wangensteen * in 
1945 reported a group of three cases in which 
secondary excisions of hepatic metastases had 
been performed. Two of these secondary 
partial hepatectomies were done for rectal 
malignancies, and the third was performed on 
a patient who had a pelvic colon carcinoma. 
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of the stomach and a large secondary mass in 
the liver were overlooked. 


CASE REPORT 





History—C. H., a 58 year old white male, 
entered the American Hospital on Mar. 2, 1947. 
He stated that 12 days prior to entrance he felt 
nauseated and 2 days later began to vomit. His 
bowels had not moved for 10 days. He claims that 
he noticed vague epigastric distress about five 
months ago. This was associated with a dull 
cramplike type of pain which was periumbilical, 
and at times radiated backward toward the spine. 
For the past five months he had been getting 
progressively more constipated, during which time 
he had also lost about 25 Ib. 


Solitary hepatic 
metastasis in 
left lobe of liver 


hepatic metastasis. 


The latter had metastases excised from both 
lobes of the liver. Brunschwig ® (1947) also 


. reported the excision of hepatic metastases 


at the time the primary growth was resected 
in several patients. 

That these metastatic nodes must be kept 
in mind and thoroughly sought for during the 
course of operation for a primary lesion else- 
where needs no further emphasis. To accom- 
plish this, however, adequate exposure and 
thorough mobilization of the liver are absolute 
prerequisites. ‘normous solitary hepatic 
nodes may be overlooked; this has heen 
brought out in a discussion by Mallory © 2om- 
menting on a ease in which both a carcinoma 
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Physical Examination—This revealed a rather 
poorly nourished male with a temperature of 99 F., 
pulse 80 and respirations 20. Blood pressure was 
142/90. The umbilicus was slightly above the 
xiphopubie line, denoting some degree of disten- 
tion. There was some tenderness around the 
umbilical region, and a right inguinal hernia easily 
reducible was noted. Abdominal auscultation re- 
vealed some hyperperistaltic rushes with an ocea- 
sional obstructive borborygmus. The examination 
was otherwise essentially normal. 

Laboratory Report-——The roentgenologist re- 
ported the following: “scout film examination of 
the abdomen reveals a considerable amount of fecal 
material in the descending colon and a large amount 
of gas in the ascending colon. Repeated examina- 
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Fig. 2.—A. Long left rectus incison extending from xiphocostal angle to an inch or two 
below umbilicus permits adequate exposure, exploration and proper mobilization of organs 
to be resected. Previously performed cecostomy also seen. B. Hemostatie suture ring 
made by passing mattress sutures through entire thickness of left liver lobe; special liver 
needle used. Resection of tumor and end-to-end anastomosis performed. C. Metastatic 
node and contiguous liver tissue resected. Upward traction maintained on suture line 
for hemostasis. D. Mattress sutures tied and piece of oxygel gauze placed along cut 
liver surface. Latter is held in place by interrupted cotton sutures. 
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tions of the colon by barium enemas on two subse- 
quent days revealed a complete obstruction at the 
splenic flexure. A malignant neoplasm is sus- 
pected.” With the exception of a mild secondary 
anemia, routine laboratory studies were essentially 
negative. 

Treatment.—Two days after entering the hos- 
pital the patient became more distended, and re- 
peated enemas failed to relieve the large bowel 
obstruction. It was decided that a blind cecostomy 
should be done to relieve the obstruction. This 
was performed on Mar. 4, under local anesthesia, 
and was accomplished through an exaggerated 
McBurney incision which hugs the right anterior 
superior iliac spine. The distended cecum immedi- 
ately bulged into the wound; this was exteriorized 
by a piece of iodoform gauze placed between it 
and parietal peritoneum. Two clamps steadied 
the exteriorized segment of bowel. Two days later 
the cecostomy was opened and functioned well. 
The patient was placed on a high ealorie, high 
vitamin, nonresidue diet. Adequate sulfasuxidine 
was given until the stool beeame odorless and 
gelatinous. Eleven days after the cecostomy, Mar. 
15, an exploration was done through a long left 
rectus incision; the anesthesia was continuous 
spinal (Fig. 2, 4). A firm irregular mass about 
the size of a small orange was found at the splenic 
flexure. The regional mesenteric lymph nodes 
were enlarged, but the mass was freely movable. 
A large solitary lemon-sized node replaced most 
of the left lobe of the liver (Fig. 1). It was 
decided to do a partial colectomy and a partial 
left lobe hepatectomy. The splenic flexure was 
mobilized by cutting the left phrenicocolie liga- 
ment, the left parietal peritoneum and the left half 
of the gastrocolic ligament. The greater omentum 
was left attached to that part of colon which was 
to be removed. The involved colon and its meso- 
colon were removed about 6 in. distal and proximal 
to the splenic fiexure. An aseptic end-to-end 
anastomosis over clamps was done with continuous 
000 catgut. Since no other metastases were noted, 
the left lobe of the liver was then mobilized by 
cutting its triangular ligament. The large solitary 
metastatic node with surrounding liver tissue was 
removed in the following way: mattress sutures of 
no. 10 crochet cotton were passed through the 
entire thickness of the left liver lobe. A special 
blunt-pointed liver needle, a modification of the 
Kousnietzoff 1° needle, was used and the stitches 
placed so that they formed a hemostatic suture 
ring (Fig. 2, B). These were not tied but were 
held upwards, thus maintaining traction and com- 
pressing the liver parenchyma and vessels. The 
metastatic node and contiguous liver tissues were 
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removed. (Fig. 2, C). The sutures were then 
tied. An additional layer of no. 24 interrupted 
cotton sutures was placed within the hemostatic 
suture ring and tied over oxycel gauze, which was 
placed against the cut surface of liver tissue; in 
this way hemostasis was adequately obtained (Fig. 
2, D). The abdomen was closed in layers without 
drainage. During the operation 1,000 ce. of whole 
blood was used. 

Pathologic Report—The pathologist reported an 
adenocarcinoma of the large bowel with metastases 
to the regional lymph glands and a large solitary 
metastasis to the left lobe of the liver. 

Postoperative Course—The patient’s first three 
postoperative days were somewhat stormy; how- 
ever, following this he made an uneventful re- 
covery. Adequate caloric, electrolyte and vitamin 
balance was maintained throughout his stay, and 
he was discharged on the twenty-fifth postopera- 
tive day. Seven weeks following the resection, he 
returned for closure of the cecostomy and was 
discharged one week later, having normal bowel 
movements and gaining weight. On Aug. 12, five 
months after surgery, during the course of a 
routine follow-up examination, some slight bilateral 
dependent edema of both lower extremities was 
noted. The right lobe of the liver was slightly 
palpable. He continues to feel well, however, and 
is gaining weight. 


SUMMARY 


1. An extensive search of the literature 
revealed a marked paucity of reports dealing 
with the removal of portions of the liver for 
metastatic lesions. 

2. A case is presented, wherein a partial 
colectomy was performed for an adencar- 
cinoma of the splenic flexure, and a partial 
left lobe hepatectomy was carried out for a 
solitary liver metastasis. 

3. Operations performed for the removal 
of metastatic lesions are justifiable since here 
is some chance for success, and failure to 
remove the lesion results in death. 

4. The palliative effects brought about by 
the removal of metastases are well worth while. 


SOM MAIRE 


1. Une recherche approfondie de la littéra- 
ture révéle seulement un petit nombre de cas, 
ou il fut fait une ablation de tissu hepatique 
pour lésion métastatique. 

2. L’auteur présente un cas dans lequel il 
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enleva un portion du colon pour un adéno- 
carcinome de la coudure splénique et un méme 
temps, il fit un hépatectomie partielle du lobe 
gauche du foie pour une métastase solitaire 
du foie. 

3. Ces opérations pour l’ablation de lésions 
métastatiques sont justifiables. Parfois les 
résultats sont bons. La non-ablation des 
métastases est toujours suivie de mort. 

4. Les résultats palliatifs qui résultent de 
l’ablation des métastases sont trés satisfaisants. 


SUMARIO 


1. El estudio de la literatura del cancer 
revela raramente menci6n de la reseccién de 
segmentos del higado en las lesiones metas- 
taticas. 

El autor presenta un caso de adenocarci- 
noma de la flexién esplénica del colon que fué 
operado con colectomia parcial y reseccién de 
una porcién del lobo izquierdo del higado que 
habia sido invadido por un nodulo solitario 
canceroso. | 

3. La reseccién de lesiones metastaticas es 
justificable por cuanto aumenta las posibili- 
dades de la curacién del paciente, en cambio 
lo contrario es de muerte segura. 
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4, Los resultados paliativos de la reseccién 
de lesiones metastaticas es de por si evidente. 
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DECUBITAL 


(Continued from page 605) 


cubitale e un adolorosa complicazione in casi 
dove usuale termina colla morte. Egli rap- 
porta una originale tecnica applicabile alle 
ulceri con una base intatta dove |’ osso di sotto 
non e presentevole infettato o necessaria la 
rimozione. Un importante punto nella tecnica 
e la necessita per esagerata dorsale soprosso 
della natica per prevenire la mancanza di 
rimarginazione di tirare della gravita nelle 
linea di saturazione dell anea paralizzata. 
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Modern Anesthesia 


LOUIS FRANK PLZAK, M.D., F.A.CS., F.L-C.S. 
BERWYN, ILLINOIS 


N the last decade such vast progress has 
been made in surgery that we are rapidly 
accomplishing the surgeon’s aim which 

Lord Moynihan ! so ably stated when he said 
‘‘Now that operations are made safe for the 
patient, let us strive to make the patients safe 
for the operation.’? The former has long 
been achieved by applying our knowledge of 
anatomy, pathology, antisepsis and asepsis; 
the latter is being rapidly achieved by the 
application of our increased knowledge of 
physiology in such fields as anesthesia, nutri- 
tion, pre- and postoperative care, wound heal- 
ing and early ambulation. Added to these is 
a better understanding and treatment of such 
complications as shock, atelectasis, embolism 
and thrombosis, intestinal obstruction and 
sepsis. Attention to all of these must be given 
by the surgeon long before the operation is 
performed. This begins with the preoperative 
preparation of the patient and continues long 


after into the postoperative period of recovery. 
Thus, surgical morbidity and mortality have 
steadily decreased and the amount of improve- 
ment and number of cures steadily increased. 
In this report I should like to review only the 
subject of anesthesia and present the impor- 
tant contributions that have been made in 
the last few years. 

The perfect anesthetic is the one that nulli- 
fies pain and secures complete relaxation and 
yet interferes to a minimum with body fune- 
tions while the operation is being performed. 
The introduction of newer agents and technics 
of administration has led in recent years 
toward fulfillment of this ideal. The trend 
today is away from employing a single anes- 
thetic agent, but rather to using two or more 
which act at different levels of the nervous 
system. This offers the advantage of less total 
anesthetic and better anesthesia or what is 
deseribed as ‘‘balanced anesthesia.’’ 


THE Various Types OF ANESTHETICS Most COMMONLY USED IN THE UNITED STATES AT THE PRESENT 
TIME AND THE Routes By WHIcH THEY ARE ADMINISTERED 


I. General Anesthesia Administration 
Liquids: Ether Inhalation 
Chloroform Inhalation 
Vinethene Inhalation 
Ethyl Chloride Inhalation 
Aleohol Intravenous 
Solids: Procaine Intravenous 
Barbiturates Intravenous 
Avertin (Tribromethanol) Rectal 
Gases: Nitrous Oxide Inhalation (oral and intratracheal) 
; Ethylene Inhalation (oral and intratracheal) 
Cyclopropane Inhalation (oral and intratracheal) 


Anesthetic 


Adjunct: Curare (muscle paralyzant) Intramuscular or intravenous 


II. Regional Anesthesia Cocaine 
Novoeaine (Procaine) 
Bromsalizol 
Metyeaine, Nupercaine 
Pontoeaine, ete. 


Ice 
Refrigerated Air 


Topical application 

Infiltration, diffuse, local 

Nerve or Plexus block 

Spinal: Single dose and continuous 
Saddle block 
Caudal (sacral) 
Paravertebral 

Nerve block by refrigeration of local part 
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LIQUID INHALATION ANESTHETICS 


Ether.—Diethy] oxide is still the anesthetic 
most employed. Its administration, either by 
the open drop or closed method using modern 
gas machines, offers the patient a wide range 
of safety and the surgeon satisfactory relaxa- 
tion. It is easily given and is often used to 
overcome failure with other methods and 
agents. Lundy’s? report for the year 1945 
at the Mayo Clinie for a total of 29,516 opera- 
tions showed that ether was used in 33 per 
cent of these. In less than 600 cases, the drop 
method was used. In spite of this, a special 
effort was made to train all of the anesthetists 
at the Clinic during 1944 in the use of ether 
by the open drop method, so that, if other 
agents failed or anesthetic machines broke 
down, the anesthetist could always achieve 
good relaxation and correct breathing and 
ventilation by this method. To attempt to 
abandon this method entirely is unwise, for 
is would remove the one opportunity left to 
the anesthetist when all other means fail. 
At the present time, when ether is given, 
it is best preceded by a 50 per cent NeO and 
O. induction and/or intravenous sodium 
pentothal. It is, however, contraindicated in 
the aged, nephritiec and arteriosclerotic pa- 
tients as well as those with acute or chronic 
pulmonary disease. 

Chloroform and Vinethene (Vinyl Ether). 
—These agents are little used in this country 
because of their toxicity and low margin of 
safety. Chloroform is excellent. in obstetrics 
where quiet breathing and periodic relaxa- 
tion are needed; it also minimizes respiratory 
and gastrie disturbances. Its prolonged use, 
however, is toxic to the heart muscle, liver 
and kidneys; therefore it should not be used 
when disease of these organs is present. Its 
one advantage over the other agents is that 
it is not inflammable. 

Vinyl ether or vinethene is liquid like ether 
and is administered by inhalation for rapid 
induction. It is likewise toxic to the heart, 
liver and kidneys. It must be given in low 
concentration and with a tracheal airway in 
place. It produces poor muscular relaxation 
and therefore can only be used when light 
anesthesia of short duration is required. Be- 
cause other superior anesthetics are available, 
there really is no excuse for its use. 
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Ethyl Chloride.—Like chloroform, this is 
a very potent agent and must be used with 
great caution. It is excellent for rapid induc- 
tion and is safe where anesthesia of short 
duration and little relaxation is needed. It 
also damages the heart, liver and kidneys and 
should not be used in the presence of affec- 
tions of these organs. In removing foreign 
bodies superficially placed, and in lancing 
superficial abscesses, it is often employed as 
an analgesic by freezing the part involved. 


INTRAVENOUS ANESTHESTA 


Alcohol.—Aleohol as an intravenous anes- 
thetic agent was first fully described in 1929 
by Marin.® This agent never became popular 
because it was attended by such complications 
as hemolysis, shock, decreased urinary output, 
vascular sclerosis and occasional nerve injury 
from extravasation at the site of injection. 
Ten years later, Mueller 1° reviewed 2,000 cases 
in which 5-10 per cent alcohol solution was 
used as the anesthetic, and this created a re- 
newed interest. Recently Moore and Carp" 
reported a series of 150 cases and discussed 
the physiologie effects previously studied by 
Jetter, Melanby and Miles.’* Russian litera- 
ture? also contains numerous articles on 
alcohol as an anesthetic agent. 


When 1,000 to 3,000 ec. of 5-10 per cent alcohol 
in 5 per cent glucose is administered intravenously 
to the average adult over a period of 24 hours, the 
sensorium is dulled. Anxiety disappears and a 
feeling of well-being results. Pulse, temperature 
and blood pressure remain about the same, but 
respirations are inereased. Skin appears some- 
what flushed from vasodilatation. Headache, 
nausea and vomiting do not occur, as is the case 
when alcohol is given orally. There is usually an 
increase in urinary output, due rather to the fluid 
intake than to the action of the alcohol as a 
diuretic. Over 90 per cent of the alcohol is com- 
pletely oxidized in the body, 2 per cent is elimi- 
nated through the kidneys, 0.5 per cent by the 
lungs. Normally, 10 ee. of 85 per cent alcohol is 
metabolized per hour and remains a_ constant 
regardless of the blood concentration. Levels above 
this produce intoxication; 200 ee. of 5 per eent 
aleohol solution will contain this amount, and 
quantities above this, infused per hour, will pro- 
duce the clinical sedation needed. This varies 
according to the tolerance of the patient, and 
therefore the rate of infusion must be judged 
by the subjective symptoms. 
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In nutritional disturbance due to gastro-intestinal 
disease, aleohol is of value because it overcomes 
starvation. One liter of glucose, 5 per cent solu- 
tion, provides 200 calories and the added 5 per cent 
alcohol (50 ec.) contributes another 400 calories— 
this has a marked conservation action on the pro- 
tein reserves, for the solution is entirely utilized 
and not stored. Addition of vitamins to the solu- 
tion does not render it inactive in any way. 

In the eardiae patient, this agent is also of value 
because of its vasodilatating properties and _be- 
cause it offers a safeguard against pulmonary 
complications such as atelectasis. If there is any 
danger in giving large amounts of fluid to this 
type of patient, then a 10 per cent solution of 
aleohol in glucose can be used, thereby reducing 
the amount of fluid -by half. 

In debilitated and morbid patients, restlessness 
and pain are alleviated; in the cancer patient there 
is less need for opiates; in the alcoholic patient— 
who is known to be anesthetized with much diffi- 
culty using other agents (except pentothal sodium) 
—analgesia and sleep are quickly produced. 

The postoperative recovery is smooth; the pa- 
tient “sleeps off” the effect of the anesthetic; there 
is little need for opiates because sedation continues 
for a long time, and the return to consciousness is 
often unaccompanied by memory of the operation. 


The Russian technic of administration is dif- 
ferent ®—amounts of 1.5-3 ee. per Kg. body 
weight are given to produce analgesia and sleep. 
Morphine is given half an hour previously, and 
then a solution containing 33 per cent aleohol and 
3.5 per cent glucose is slowly infused for 15-20 
minutes. After 40-60 ce. aleohol (120-180 ce. of 
solution) has been given, the patient goes into 
deep surgical anesthesia, having passed quickly 
through the excitement stage. The face, neck and 
conjunectivas become red, lips slightly cyanotic, 
pupils fixed and contracted, skin warm, respira- 
tions regular and pulse, blood pressure and tem- 
perature unaltered. When this deep anesthesia is 
induced, the vein is flushed with 40 ce. physio- 
logic saline solution to prevent thrombophlebitis. 
The patient awakens after three to four hours and 
may be irrational, requiring special attendance 
and restraint. 


Because this agent is inexpensive and safe, 
it has become quite popular in Russia and is 
preferred in bone work where extreme relaxa- 
tion is not needed. It is little used in this 
country, but it might have a place as an 
adjunct to regional anesthesia (infiltration, 
block or spinal). So far no contraindications 
to its use have been discovered. 
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Procaine, Intravenous.—Although the wid- 
est application of procaine is by regional 
administration, some attempt has been made 
recently 1° to use this agent intravenously for 
producing analgesia in injured extremities. 
Based on the fact that increased permeability 
occurs in traumatized and inflamed tissues, 
solutions of procaine were administered intra- 
venously, and it was noted that they per- 
meated the injured sites, rendering them 
dulled or insensitive to pain. One gram is 
dissolved in 500 ce. isotonic sodium chloride 
solution and slowly administered intrave- 
nously. Pain in an extremity is prompily 
relieved and continues to be relieved for four 
to five hours afterward. Sensitivity to the 
drug must first be ruled out by a small intra- 
dermal injection. Any reaction that follows 
may be controlled by epinephrine or barbi- 
turate, and further administration of the 
anesthetic must be discontinued. 

In such conditions as crushing injuries, 
diabetic gangrene or other peripheral vascular 
conditions, procaine may offer some aid in 
management. Because of its toxicity and be- 
cause other agents are more safely and quickly 
administered, it seems to us that there is no 
need to use this agent in setting fractures and 
dislocations. 

Barbiturates.—Barbiturates have now been 
used for some 20 years in anesthesia and can 
be divided into two groups—those that have 
a prolonged action and those that are of short 
duration. 

Those of the prolonged action group (like 
sodium amytal) were toxic to heart, liver and 
kidneys and were therefore not suitable. They 
are no longer used for narcosis and have been 
replaced by the short action group, of which 
pentothal sodium is the most generally used. 
Its popularity can be demonstrated by noting 
that in 1945, at the Mayo Clinic,’ it was used 
in 25 per cent of all surgical procedures. 

Pentothal Sodium.—Ten years ago Lundy? 
introduced pentothal sodium, and its popu- 
larity and method of intravenous administra- 
tion have steadily increased. It is without 
question the outstanding advance in anesthesi- 
ology and is to be preferred to any other 
agent for use by the intravenous method. 
Lundy reports its use, alone or in combina- 
tion with other agents, 7,000 times in 18,443 
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operations during 1943 and 25 per cent of 
the time during 1944 and 35-40 per cent of 
the time in 1945. Heard *® and Adams?” fur- 
ther attest the popularity of this agent and 
its method of administration, for it is both a 
complete anesthetic as well as an adjunct to 
inhalation or regional anesthesia and fits per- 
fectly into the recently emphasized trend 
toward balanced anesthesia. 

Pentothal sodium is safe when used correctly 
by those experienced in its properties and 
action, because it is controllable, rapidly de- 
toxified and readily eliminated. It has been 
used suecessfully over a wide range of age 
groups. One group of statistics 1° showed a 
‘ange of age of 10 months to 102 years. It 
offers comfortable induction, steady anesthesia 
and satisfactory postoperative recovery. No 
contraindication exists except when patients 
are allergic to barbiturates; when properly 
administered, it does not harm heart, liver or 
kidneys. 

Holly !! used pentothal sodium without i!l 
effect in patients with decompensated heart 
conditions, in those recovering from coronary 
occlusion, in the tuberculous, asthmatic, hypo- 
and hypertensive patients and in eases of 
obesity. In patients with severe liver disease, 
this agent produced no complications. Post- 
operative study of urine in all eases failed 
to show the presence of the drug. Administra- 
tion is started in the hospital room for nervous 
patients to avoid apprehension. By further 
injection, the patient is brought to and main- 
tained at full surgical anesthesia level. 

One of the great advantages of pentothal 
sodium is that it can be used in conjunction 
with any anesthetic, and in particular when 
spinal anesthesia is wearing off. 


The technic of administration is as follows. 
Forty ce. distilled water is added to one ampule 
of pentothal sodium (which is prepared in 1 Gm. 
amounts) to make a 2.5 per cent solution. The 
solution must be freshly prepared and not allowed 
to stand for more than four hours. Solutions 
must be clear; those clouded or precipitated should 
be discarded. 

The solution is put in a three-way valve syringe 
—one valve for the syringe, another for the 
attachment of rubber tubing with an intravenous 
needle and the third for administration of intra- 
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venous fluids such as saline, glucose, plasma, blood, 
etc. Injection is made very slowly, because smooth- 
ness of anesthesia and safety depend not only upon 
the strength of the agent but also upon the rate of 
injection. The initial respiratory depression, usu- 
ally expected during the induction, is thereby also 
reduced. Surgical anesthesia is established when 
quiet, regular and somewhat depressed respiration 
occurs, when the lid reflexes are abolished and when 
the eyeballs become fixed centrally. The anes- 
thetist must remember that this drug is cumulative 
in its action, and therefore only smaller doses are 
needed to keep the patient at the required level. 
At lighter levels, the eyeballs begin to oscillate, 
lid reflexes return, respirations become noisy and 
the extremities move. Overdosage, on the other 
hand, is easily recognized by shallow respiration 
and cyanosis, and if allowed to continue, will pro- 
duce total cardiorespiratory paralysis. Treatment of 
this state must begin at once by stopping further 
administration and ventilating the lungs with 10 
per cent CO. and oxygen. In anticipation of this 
possible occurrence, an intratracheal airway should 
always be kept in place, early in the induction 
period, as soon as the jaws relax. Coramine, 
metrazol and picrotoxin are further administered 
because of their stimulating effect on the respira- 
tory center and cerebral cortex. 

Total dosage of pentothal sodium is usually 
from 1 to 2 Gm. and depends upon the type of 
patient, body weight and length of operation. 
Larger doses of 3, 4 or 5 Gm. were observed by 
Lundy 7 to produce a stormy postoperative re- 
covery attended by restlessness, headache, nausea 
and vomiting—just like that with the now dis- 
earded long-acting barbiturates. By using the 
usual premedication with morphine and atropine 
and an inhalation mixture of 50 per cent NO 
and oxygen, the quantity of drug used can be 
markedly reduced and the tissues flooded with 
adequate oxygen. Besides NoO and Os, other 
forms which ean be combined with pentothal 
sodium are local block, spinal and curare. This 
results in a balanced anesthesia by allowing the 
separate agents to act upon various parts of the 
nervous system, thus avoiding the need for large 
doses of pentothal sodium. Unlike inhalation anes- 
thesia, it produces no period of excitement, there 
is no struggle and therefore no attendants are 
necessary to restrain the patient. The robust 
patient as well as the weak, the heavy drinker 
and smoker as well as the total abstainer—all are 
quickly anesthetized. Anesthesia occurs in 30-60 
seconds when relaxation is complete, and the 
patient is then ready for operation. Pentothal 
sodium anesthesia more than any other resembles 
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normal deep sleep with its quiet, regular respira- 
tions and warm, dry, pink skin. 

The postoperative recovery is smooth, there is 
usually no headache, nausea and vomiting and no 
restlessness; postoperative pain is less severe and 
there is less need for sedatives. The airway must 
be left in place until full consciousness returns. 
Ten per cent CO. and oxygen inhalation is given 
to ventilate the lungs at the completion of the 
operation to stimulate respiration and to avoid 
atelectasis. Patients who have had experience 
with other anesthetics feel that this is the ideal 
agent. In the hypertensive patient, the initial dose 
might have to be increased from the usual slow 
administration of 2-4 ce. to as much as 6-8 ce. 
of the 2.5 solution to achieve proper induction 
prior to the use of the inhalation anesthesia. 
Larger amounts of 10-20 ce. may produce too 
much respiratory depression, making the supple- 
mentary administration of inhalation anesthesia 
very difficult and dangerous. Pentothal sodium is 
excellent in cases of emergency surgery, when the 
patient is unprepared and has a full stomach. 
There is no vomiting and therefore little danger 
of aspiration exists. 


The drug was extensively used by the armed 
forces in the tropics and elsewhere when in- 
halation anesthesia was obviously not prac- 
ticable, and because it was sometimes necessary 
to get the patient ambulant and conscious on 
short notice for immediate evacuation. It was 
combined with regional anesthesia. Patients 
thus treated were kept at a drowsy or sleepy 
level. One of its therapeutic uses during 
ether anesthesia is for the control of ether 
convulsions. It is given intravenously, in 2.5 
per cent solution, slowly, until the convulsions 
cease—usually 1-4 ee. of the solution is needed. 
However, if this should fail to control the 
convulsions curare can be used. 


The complication from pentothal anesthesia 
are few and range from headache, vomiting 
and restlessness to laryngeal spasm and re- 
spiratory depression; the last can be avoided 
by introducing an intratracheal airway early 
and by administering the drug slowly and in 
small amount. The one complication that 
must be avoided is that of local tissue de- 
struction at the site of injection because of 
faulty injection. To prevent sloughing from 
such accidental perivascular tissue infiltration, 
Harrison and Elder !* have suggested the im- 
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mediate infiltration of the area with 10 ce. ef 
1 per cent procaine HCl solution without 
epinephrine. No destruction will ensue if this 
is done promptly. Lundy has verified this 
obsérvation. 

Today, pentothal sodium used alone is 
the most popular anesthetic for the short 
operation where relaxation is not needed. 
Combined with other agents in the form of 
balanced anesthesia, it is gaining popularity 
for extensive procedures. 


RECTAL ANESTHESIA 


Avertin.—This white crystalline chemical is 
tribromethanol and is prepared in a solution 
of amylene hydrate containing 1 Gm. of the 
drug to 1 ee. of solution. It is mixed with 
a suitable amount of water and administered 
rectally. Usually, 70-100 mg. of avertin (.07 
to .1 ce. of solution) per Kg. of body weight 
is given. Care must be taken to test the solu- 
tion for deterioration to avoid toxie effect. 
The test is made for the presence of free 
bromide using Congo red and noting change 
in the color. 

Avertin is regarded and used as a basal 
anesthetic agent, and complete unconscious- 
ness is produced in one half to one hour. Total 
anesthesia is not obtained with the dose 
employed; therefore, gas, ether or local in- 
filtration with novoeaine is added, but in con- 
siderably reduced amounts. 

The advantage of this agent is that it can 
be given in the patient’s room. This avoids 
the apprehension of the operating room, which 
Crile so correctly pointed out and emphasized 
years ago in his ‘‘anosci association theory.’’ 
Because it produces no significant change in 
pulse, respiration, blood pressure or psychic 
state, it is ideal for use in brain surgery where 
it finds its chief application. It is also used 
to some extent in pediatric surgery. 

The one contraindication to the use of 
avertin is the presence of any rectal disease, 
for rectal necrosis and ulceration may result. 
As a disadvantage one might mention the pro- 
longed depression that continues postopera- 
tively, and which might lead to development 
of pulmonary complications. This factor 
necessitates close watching and encouragement 
of deep breathing. 
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GAS ANESTHESIA 


The use of gas agents such as N2O, ethylene 
and cyclopropane has varied some in the past 
years. ‘he development, however, of more 
efficient gas machines has made administration 
of these eases easier and safer because of the 
smaller quantity of agents needed. Likewise, 
the introduction of calcium chloride by 
Waters * for the absorption of excess moisture 
and carbon dioxide has greatly enhanced their 
effective and safe use. Lahey? states that at 
his clinic 15 gallons of gas are needed for a 
goiter operation when the CO, extracting 
apparatus is used, as compared to 85 gallons 
needed before this was available. This is a 
saving of 70,000 gallons of ethylene per year 
plus a distinctly better anesthesia at his clinie. 

Nitrous Owvide.—Anesthesia by this agent 
is rapid and pleasant due to rapid absorption 
by the tissues and the lack of obnoxious odor. 
Recovery from it is likewise rapid because of 
its quick elimination; nausea and vomiting 
are at a minimum. This prompt recovery 
almost obviates the need for postanesthetie 
attendance. There is no pulmonary edema 
or excessive bronchial secretion, and cardiac 
minimal. This tremendously 
reduces the incidence of cardiorespiratory 
complications. It is ideal for such minor sur- 
vical procedures as manipulation of stiff joints 
and for changing painful dressings, and wher- 
ever light anesthesia is indicated. It is not 
inflammable and therefore can be used where 
cautery is employed. 

The great disadvantage is that one cannot 
get good and complete relaxation with this 
agent alone in abdominal work. To accom- 
plish this, it would have to be given in such 
high concentration (95 per cent), that ihe 
quantity of available oxygen in the tissues 
would be reduced to anoxie levels, and a 
fatality might result. Reeently, the adjunct 
use of curare has widened the scope of appli- 
cation of nitrous oxide by overcoming this 
difficulty. Last vear, at the Mayo Clinie,? 
over 50 per cent of the operations were done 
under nitrous oxide anesthesia combined with 
other agents. Its greatest value, by far, in 
major surgery today is for induction anes- 
thesia only. 

Ethylene.—This gaseous agent is more po- 
tent than nitrous oxide and gives better mus- 
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cular relaxation and reduced asphyxia of 
tissues, because it can be eiven in such concen- 
tration as to allow administration of 20-80 per 
cent oxygen. For gynecologic surgery it is 
ideal, for there is not the need for such coin- 
plete muscular relaxation as in upper abdom- 
inal surgery. The hazard of its inflammability 
prohibits its use where cautery or electric 
instruments are used. Lundy *‘ reports the 
use of ethylene as sole anesthetic in only 3 per 
cent of all operations during 1945 at Mayo 
Clinie. 

Cyclopropane.—Ot the three gaseous agents, 
this is the most potent. Because it is admin- 
istered in small concentration (10 per cent), it 
can be used with a hieh concentration of 
oxygen (90 per cent). Like ethylene, it is 
highly inflammable and has a narrow margin 
of safety. It is especially ideal as an anes- 
thetic in chest surgery. It is contraindicated 
in the presence of heart disease, for it causes 
increased irritability of the myocardium, 
which may lead to a fatal arrhythmia.® Should 
this occur, immediate intravenous injection of 
3-5 ec. of a 1 per cent novoeaine solution 
(30-50 mg.) may abolish the arrhythmia by 
reducing the irritability of the myocardium.® 
Its inflammability ean be reduced by using 
a mixture of helium and yet allowing suf- 
ficient concentration of oxygen to avoid anoxia. 
ENDOTRACHEAL 


(INTRATRACHEAL) ANESTHESIA 


The endo- or intratracheal method 7* of ad- 
ministering inhalation anesthetic agents is 
becoming more and more popular as more 
anesthetists become trained in its application. 
It offers a safe and smooth anesthesia, because 
of the constant assurance that an open tracheo- 
bronchial airway exists. It is without question 
the most desirable method in operations on 
the chest, upper abdomen and for intra- 
thoracic goiter. Collection of mueus in the 
air passages can easily be aspirated, mueus 
plugs that may give rise to postoperative 
atelectasis are easily removed and if the need 
arises, artificial respiration can be given. Post- 
operative ventilation of the lung following 
prolonged surgical procedures and reinflation 
of the collapsed lung attendant on _ intra- 
thoracic operations are best carried out with 
this method. With this anesthesia the breath- 
ing is quiet, and there is no straining and 
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better relaxation. This is especially desirable 
in operation in the upper abdomen. Adequate 
doses of the anesthetic agent are quickly intro- 
duced with no waste and definite economy in 
cost to the hospital. 

Several tubes have been devised and are 
of several lengths and diameters to accommo- 
date various sizes of tracheas. The one most 
used is a soft, large-bored Magill tube, made 
of a woven silk or lastex rubber, with or with- 
out an inflatable cuff to establish a completely 
closed breathing system. A built-in catheter 
in the lumen of these tubes allows aspiration 
of accumulated secretion. 


The tube is inserted after spraying the nose and 
throat with 5 per cent butyn solution, and a light 
general anesthetic using 2.5 per cent pentothal 
sodium intravenously or inhalation of nitrous oxide 
and oxygen is given. A soft mouth prop of sponge 
rubber is also placed between the teeth. With the 
patient supine, and the head well extended, the 
tube is either passed through the nose, blindly past 
the glottis into the larynx and trachea or orally 
by direct vision using the laryngoscope. Care 
must be taken to be gentle, for trauma to the 
airways is followed by edema and possible infee- 
tion. Contraindications to this method are infee- 
tions about the mout) and pharynx, larynx and 
pulmonary tree. 


ANESTHETIC ADJUNCTS 
Curare (Intocostrin).—The paralyzing prop- 
erties and lethal effects of curare have been 
known for many centuries to the South 
American natives who painted their darts and 
arrow tips with it. Its therapeutic appliea- 
tion has been worked out only since 1938, 
when Gill brought a quantity of the drug 
from Peru for scientific investigation. It has 
long been known that curare acts at the myo- 
neural junction, thus inhibiting the transmis- 
sion of impulse from nerve to muscle, and also 
that this effect is lost when the drug is removed 
from the circulation. This dramatic muscular 
relaxation by temporary paralysis was used 
by Bennett,'® a psychiatrist, to prevent frac- 
tures during convulsive therapy. This led to 
the thought that curare might also be of value 
in relaxing the musculature for surgical pur- 
poses. Griffith '® of Montreal, an anesthetist, 
was the first to make such use of curare, in 
1942. 
Curare or intocostrin does not abolish pain 
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and must therefore be used in conjunction 
with some anesthetic agent. To obtain both 
the effects of relaxation and anesthesia, with 
any one anesthetic agent, the dose, as was 
shown by Cole,”’ must be so great as to exact 
the penalty of creating respiratory and cardiac 
depression, liver damage and possible death. 
Curare remarkably reduces this excess in quan- 
titative need of anesthetic agent. The drug, 
at the present time, is marketed in vials of 
) e¢., representing 20 mg. of highly purified 
drug per ¢e., with the toxic substances, re- 
sponsible for cardiae and respiratory depres- 
sion, removed. Intocostrin made from erystals 
of d-tubocurarine HCl is now being used in- 
stead of the other preparations. It is the same 
in strength and action and it has the advantage 
of being more stable. The dose is figured at 
1 mg. per Ke. of body weight. 

At the Mayo Clinie,*! curare is being used 
more and more in upper abdominal surgery 
for obtaining good muscle relaxation. For an 
average adult, light anesthesia of cyclopropane 
is first given with a preliminary injection of 
morphine and atropine. An airway is then 
placed in the trachea and 3 ce. (60 mg.) of 
intocostrin injected intravenously slowly, at 
the rate of 1 ce. per minute, just as the fascia 
is being opened. If satisfactory relaxation 
is not produced on entering the peritoneal 
cavity, after 3-5 minutes a further slow in- 


o- 
jection of 2 ee. is made (40 mg.). Special 
attention is paid to respiration and blood 


pressure—both are somewhat depressed. Too 
large a dose of the drug and too sudden in- 
jection lead to complete respiratory (inter- 
costal) paralysis and apnea. If this results, 
artificial respiration must be instituted, or 
pressure made on the bag of the anesthesia 
machine and the lungs ventilated with a 50 
per cent CO, and 95 per cent oxygen mixture. 
Lundy has found that such a mixture with 
the anesthetic agent is ideal for preventing 
respiratory depression when curare is used. 

Keeping an intratracheal airway always in 
place keeps the glottis and cords open and 
the airway clear. If these measures should 
fail, then prostigmine, which is an antagonist 
to eurare, is injected as an antidote. Keeping 
close watch on the respirations at all times 
and promptly discontinuing the drug at the 
first sign of depression will help to avoid such 
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alarming reactions. Some patients are hyper- 
sensitive to the drug and may show re- 
spiratory arrest; therefore, some artificial 
respiratory means must always be at hand 
to be given immediately. 

In the patient who is a heavy smoker and 
drinker, laryngeal spasm with cyanosis may 
develop under any type of anesthetic agent 
and as a result, narcosis is difficult to obtain. 
Curare has been found to be ideal in such 
cases, because it relaxes the glottis and the 
cords; inhalation anesthesia can then proceed 
smoothly. 

Curare is a safe drug in the hands of the 
experienced but must not be used by those not 
acquainted with its action. Since the voeal 
cords are in an addueted position under 
curare, an airway must always be in place 
before administering the drug. Normally the 
cords are abducted; this allows easy introdue- 
tion of the tracheal tube and avoids trauma. 
Adequate means of artificial respiration must 
be at hand to assure prompt ventilation of 
the lungs, should this need arise. 

When extensive abdominal surgery must be 
performed in the debilitated patient, and 
spinal anesthesia is contraindicated, a leght 
general anesthesia will not produce the neces- 
sary abdominal relaxation. Curare, however, 
given in conjunction with a light anesthesia, 
such as ether, nitrous oxide or cyclopropane 
and oxygen, will produce this needed relaxa- 
tion. Such management offers smooth post- 
operative recovery with little or no prostration. 
We have all worked with cases where the 
abdominal muscle relaxation was none too 
good throughout the operation, or the effect 
of the general anesthetic agent wore off, thus 
making closure of the abdomen difficult at 
the conclusion of surgery. This can easily be 
overcome by giving a small dose of curare 
together with an inhalation of 50-80 per cent 
NoO and oxygen. It must be remembered 
that under anesthesia only a small dose of 
curare is necessary to produce relaxation. 
Cullen ** ** has found that most patients tol- 
erate a dose of 60 me. of ecurare. If this is 
not enough, half this amount, 30 mg. is given 
after five minutes; to this may be added 
further smaller doses to produce the necessary 
optimal relaxation and quiet breathing de- 


sired. This state is usually maintained until 
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closure. In operative procedures lasting more 
than one hour, the effect of curare begins to 
wear off and another half of the initial dose, 
30 mg., is needed to facilitate replacement of 
intestines, closure of the peritoneum and ab- 
dominal wall. This effect is produced in 1.5 
minutes and lasts for 20 minutes. Hudson,** 
reporting two series of cases, one in which 
curare was not used and one in which curare 
was used, states that the operative results 
were better in the latter as regards relaxation, 
shock and smoothness of recovery. 

Like pentothal sodium, curare is of short 
action in the body and disappears rapidly 
from the blood stream. The respiratory 
arrest, which has been mentioned may oceur 
early following administration of the drug. 
This can easily be overcome by artificial venti- 
lation with a 5 per cent COs, 95 per cent 
oxygen mixture, and if too great a depression 
should oceur from the unwise administration 
of too large a dose of curare, prostigmine 
should be given at once alone with the artificial 
respiration. 

In the immediate postoperative period, it is 
important to maintain constant observance of 
the patient by good nursing, until the weak- 
ened intercostal muscles regain their vigorous 
power of contraction and the danger of atelee- 
tasis has passed. Such weakness usually lasts 
for several hours after operation, and the inci- 
dence of atelectasis has been noted to be 
higher than in a control series. 

Griffith,’ in a series of 10,000 cyclopropane 
anesthesias combined with curare to promote 
the necessary abdominal relaxation, reports 
not a single instance of death. At no time 
was the anesthetic agent ‘“‘pushed up’’ to 
obtain relaxation, and thus the danger of 
eardiae arrhythmia and arrest was avoided. 
Intravenous curare immediately secured the 
necessary relaxation. 

Knight 7° looks upon curare as a great boon 
to anesthesia because it removes one of the 
chief nuisances and dangers, namely laryngeal 
spasm, so often encountered in light anes- 
thesia. Curare promptly relieves this spasm. 
Curare, administered by a competent anes- 
thetist, can therefore be safely used when all 
the above mentioned conditions are intelli- 
gently observed. 
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REGIONAL ANESTHESIA 

Cocaine.—This agent is used entirely now 
for topical application in 2 to 10 per cent 
aqueous solution or very cautiously in crysial- 
line form mixed with a few drops of adren- 
aline, 1:1,000 solution, for surface anesthesia 
of mucous membranes, the nasopharynx, 
urethra, bladder and conjunctiva. The one 
disadvantage to its use is its toxicity which 
can be best controlled by giving a dose of 
barbiturate the night and morning before 
its use. The other is that it is habit forming. 
It is never to be injected, as fatalities have 
resulted. 

Novocaine (Procaine). 
passed since EKinkorn introduced novocaine as 
a local anesthetic agent. Many other similar 
agents have been introduced since, but none 
have displaced novocaine from its prominent 
position as an injectable agent. With it, 
satisfactory and safe anesthesia can be quickly 
produced at any part of the body without the 
necessity of narcotizing the entire body. This 
infiltration form of anesthesia is especially 
to be preferred when shock, severe toxemia, 
marked debility and head injuries are present, 
or when minor surgery is to be done. Solu- 
tions of %-2 per cent are used in amounts 
not exceeding a total of 2-4 Gm. of drug. 
Besides the diffuse infiltration, local nerve 
block, continuous spinal and continuous caudal 
anesthesia, paravertebral nerve and paraverte- 
bral sympathetic block are also used. Diffuse 
and nerve block infiltration methods need no 
discussion except to say that when local in- 
fection exists or is feared, penicillin?® can be 
admixed to the solution. Neither one nor the 
other nullifies each other’s effect; there is no 
detraction from the anesthetic effectiveness or 
from the bacteriostatic effect of penicillin. 
When it is thus used, 250 Oxford units of 
penicillin are admixed with each ce. of 
0.5-1 per cent solution of novocaine or mety- 
caine. Similar studies are being made with 
streptomycin to determine if we ean have 
anesthetic solutions bacteriostatic for both 
the gram-negative and -positive organisms. 
Occasionally with such solutions containing 
penicillin, an allergic reaction is seen at the 
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site of injection, but nothing more. As re- 
eards the addition of sulfonamides, these 


can only be mixed with metyeaine, because 
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procaine (novocaine) nullifies the bacterio- 
static effect of the sulfa drugs. 

Bromsalizol.—This new drug was recently 
introduced as lengthening the effect of re- 
gional nerve bloc It is especially useful 
in sympathetic nerve block and paravertebral 
nerve block as in sciatica, producing prolonged 
anesthesia of several days’ or weeks’ dura- 
tion. It is prepared in 10 ce. amounts of 
0.4 per cent solution in peanut oil. When 
placed correctiy in the tissues about the nerve, 
no nerve or tissue necrosis results. 

Continuous Caudal Anesthesia.—For work 
about the perineum or vaginal repair and 
rectal surgery, sacrocaudal and continuous 
caudal anesthesia is satisfactory. The technic 
for the latter procedure has been recently 
worked out by Hingston *° and applied in ob- 
stetrics. This has effected painless childbirth 
in thousands of cases and a demand for it by 
the expectant mother. 


~ 29 


A. 


The single injection caudal anesthesia is made 
by introducing the ordinary spinal puncture type: 
needle into the caudal canal. For continuous anes- 
thesia requiring hours of anesthesia, the fear of 
breakage of such needles led to the development 
of a malleable needle by Lemmon,®? and more 
recently this has been replaced by a no. 5 ureteral 
catheter, 

After preparation of the lumbosacral area, a 
15 gage spinal puncture needle is passed through 
the sacrococeygeal ligament into the hiatus sacralis. 
When the needle comes in contact with the bone 
on the anterior border of the canal, it is rotated 90 
degrees caudad to bring it in line with the long 
axis of the canal. It is then advanced 1 in. 
(2.5 em.). For this, the patient is placed on the 
abdomen with the sacrum elevated. Aspiration is 
made for the presence of spinal fluid. If fluid 
is present, the subarachnoid space has been entered 
due to a low lying dural sac. The needle must be 
withdrawn until no fluid appears, indicating that 
the proper space is entered; the injection can then 
be safely begun. Aspiration of blood must also 
be avoided for numerous extradural veins might be: 
punctured. First, 2 ec. of 1.5 per cent novocaine 
or procaine solution is given slowly and, if taken 
well, 20-30 ce. of solution is injected slowly. The 
syringe is now detached from the needle and a. 
no. 5 French nylon ureteral catheter, previously 
sterilized by autoclaving, is passed through the 
needle and advanced until its tip is about 1.5 in. 
or 4 em. above the hiatus sacralis. The needle is 
then removed, while the catheter is carefully sup- 
ported in place. The catheter is then taped to 
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the skin with adhesive and dressings placed about 
it to prevent soiling from the perineum. The pa- 
tient is turned on the back and made comfortable. 
Additional injections through the catheter are 
made using 25 ee. amounts of solution, administered 
slowly whenever the patient complains of discom- 
fort. At times there may be some evidence of 
vaseular collapse with fall in blood pressure. ‘This 
may be prevented by adding 2 minims of adrenalin 
1:1,000 solution to the initial quantity of solution 
administered. 

Siever and Mousel,?! who have been particularly 
enthusiastic about the use of this method, have 
used it successfully in over 300 unselected obstetri- 
cal cases, and obtained lowered fetal mortality as 
compared with one of the other methods. 

Complications that may arise are sudden col- 
lapse from introduction of the fluid into the 
subarachnoid space, as stated. Accidental adminis- 
tration of the anesthetic fluid into one of the extra- 
dural veins will also lead to vascular collapse and 
convulsions—as little as 5 ee. will cause convulsions. 
If this should oceur, immediate administration of 
2-5 ee. of a 2.5 per cent pentothal sodium solution 
intravenously will control the novocaine convul- 
sions. Infection is another danger to be avoided, 
and this method of anesthesia must not be used 
when infection or inflammation exists about the 
lumbosacral region. 

Because it is necessary to keep the needle or 
catheter in place for several hours during this 
method of anesthesia, and because of the proximiiy 
of the rectum, it is possible that infection can oceur 
through contamination. To avoid this, some 
workers use penicillin admixture with the anes- 
thetic 250 Oxford units per ce. the 
amount used. This is bacteriostatic and does not 
reduce the effectiveness of the anesthetic agent. 


agent; is 


The contraindications to this method are 
eross abnormalities of the sacral region; in- 
fection of the skin over the lumbosacro- 
coceygeal region; allergy and sensitivity to 
the local anesthetic agents and diseases of the 
spine and central nervous system. Patients 
who are apprehensive or neurotic or exces- 
sively obese are also not good subjects. 

If the above conditions for application of 
this method can be satisfied and no contra- 
indications exist, and a well trained anesthetist 
acquainted with its use available, this 
method offers a most excellent anesthesia. It 
is inexpensive and requires no complicated 


is 


apparatus. 
Continuous Spinal Anesthesia.—Like caudal 
anesthesia, spinal anesthesia, because of the 
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danger of sudden vasomotor collapse and in- 
adequate duration for the long operation, has 
been improved upon by a continuous method 
of administration. The equipment needed is 
the same as that used in continuous caudal 
anesthesia: a spinal puncture needle of no. 15 
gage, a ureteral catheter no. 5 and 10 per cent 
procaine solution. 

Earlier, when malleable needles were em- 
ployed, the patient lay on a specially cut-out 
mattress with the removable segment lying 
beneath the lumbar spine; this prevented dis- 
placement or kinking of the needle. With 
the catheter method this is no longer necessary. 


The technic is as follows. The skin at the desired 
interspace, usually between the third and fourth 
lumbar vertebrae, is cleaned and spinal puncture 
is made. Spinal fluid is aspirated to see that the 
subarachnoid space has been entered and that no 
vein has been punctured. Sufficient fluid is 
aspirated to make the necessary dilution of the 
anesthetic agent. A short-acting agent like pro- 
caine in 10 per cent strength is used, and this is 
diluted to make a 3 per cent solution (3 ce. of 
10 per cent solution diluted with 7 ce. of spinal 
fluid will make 10 ee. of 3 per cent solution). ‘"he 
ureteral catheter is passed through the spinal 
needle into the subarachnoid space for 6-7 em. 
beyond the point of the needle, which is then 
removed and the catheter taped to the skin and 
dressings applied to prevent contamination. With 
the patient supine, the catheter is fixed to the 
side of the body, and attached to a two-way 10 ce. 
Luer syringe, containing the 10 ce. of the diluted 
3 per cent anesthetic solution; this represents 
300 mg. of drug. About one third of this (or 
2.5-4 ce.) or 90-120 mg., are given initially. By 
tilting the patient to a varying degree, head down, 
the anesthetic reaches the desired level. Usually 
this effect is attained in a few minutes and will 
last for 45-50 minutes. Further administration 
of 1 to 2 ce. of the 3 per cent solution (30-60 mg.) 
may be required if sensibility and muscle move- 
ment with loss of relaxation return. With ponto- 
caine a much smaller dose is used because it is 
eight to ten times more potent than novoeaine. 

In eases where an overdose of the agent has been 
given, Lemmon *? has found that de-anesthetiza- 
tion can be accomplished by diluting the agent by 
irrigation of the subarachnoid space with saline 
solution. At the close of the operation, the catheter 
is removed and a dry sterile dressing is applied. 

Preliminary injection of pressor drugs such as 
ephedrine, neosynephrine or methedrine help to 
stabilize the blood pressure which otherwise might 
become alarmingly low. These pressor substances 
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are given subcutaneously or intramuscularly just 
prior to giving the spinal agent; 25 mg. of ephed- 
rine or 2 mg. of neosynephrine HCl are sufficient. 


In a series of 2,500 spinal anestheties, 
Dripps and Deming * studied the effect on 
the blood pressure. Five hundred eases which 
received no preliminary pressor drugs showed 
an average fall of 36 per cent in the preopera- 
tive blood pressure; 500 which were 
given paradrene showed a fall of 18.6 per 
cent in blood pressure; 500 which were given 
ephedrine had a fall of 14.5 per cent in blood 
pressure, and the last 500 which were given 
methedrine showed a fall of only 3 per cent 
in blood pressure. It made no appreciable 
difference whether procaine or pontocaine was 


cases 


used. 

Usually the immediate postanesthetie effects 
from this method are vomiting, nausea or 
retching. Headache occurs in about 5 per 
cent of cases, but is not severe and clears up 
in a few hours or a few days. Inhalation 
with 5 per cent COs with oxvgen may relieve 
these unpleasant reactions. Urinary retention 
occurs in about 5 per cent of cases. 

The more serious complications are infee- 
tion of the subarachnoid space by contamina- 
tion or injury to the cord with resulting 
paralysis or persistent paresthesia. Breakage 
of the catheter has also been reported; a 
catheter should not be used more than i0 
times. 

Spinal anesthesia should not be given to 
the irritable patient. In presence of infection 
or abnormalities of the lumbosacral region, 
cord diseases and injury, or when a herniated 
intervertebal disk is suspected, this method 
must definitely not be used. Its chief advan- 
tages are that no expensive equipment is 
needed for its administration, and it is suited 
for long operations. It must be given, how- 
ever, only by those familiar with its use. 

Saddle Block.—This is a form of low spinal 
anesthesia for sacral nerve bleck using a 
small quantity of concentrated agent in heavy 
solution (hyperbaric). This method is par- 
ticularly adapted to urologic, reetal, gvneco- 
logic (perineal), obstetric and orthopedie 
operations. 

The technie as devised by Adriani and Roman- 
Vega 34 is as follows. Usual preparation of the 
lumbosacral area is carried out and a preliminary 
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injection of morphine, gr. 1/6—1/4, scopolamine, 
1/100-1/150, is given one hour before the 
spinal injection. The patient is seated, and spinal 
puneture is made at the fourth or third lumbar 
interspace; the freshly prepared solution of the 
spinal agent in 10 per cent glucose is injected. 
If procaine or metyeaine is used, 75 mg. is dis- 
solved in 1 ce. of the glucose solution and this 
amount is given; if pontocaine is used, 5 mg. of 
drug is used, and with nupereaine only 2.5 mg. 
is used. Twice the amount of solution (2 ee.) is 
given for anesthesia beyond the saddle area, ex- 
tending into the extremities and up to the first 
lumbar level. Anesthesia will last 1-114 hours 
with procaine or novocaine, 2—21% hours with pon- 
tocaine and 3-314 hours with metyeaine. The 
patient is allowed to remain seated for 40 seconds 
after injection with the 1 ce. dose; with the 2 ee. 
dose the patient must lie down. This allows t 
agent to act upward on the lumbar root. 

The injection is made rapidly with gentle pres- 
sure, taking care that the needle is in the sub- 
arachnoid space. No unusual complications follow, 
and there is no marked drop in blood pressure, 
provided that ephedrine or neosynephrine have 
been given just as is done in the usual technie 
of spinal anesthesia. 


or 
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Plerus Nerve Block.*°—Temporary inter- 
ruption of either the sympathetic or peripheral 
sensory nerves can be used to advantage in 
both upper and lower extremities. The technic 
is not difficult and with a little care is abso- 
lutely safe. 

In the upper extremity, brachial plexus 
nerve block is used for sealenus syndrome, 
causalgia, bursitis, osteoporosis, thrombophle- 
bitis and Raynaud’s disease. The injection 
is made just medial to the mid point at the 
clavicle and one finger’s breadth above it. A 
3 in., no. 22 gage needle is introduced at this 
point, at right angles to the long axis of 
the body and then swung 45 degrees from the 
horizontal, the patient lying flat, toward the 
mid line. The bone encountered is the trans- 
verse process of the seventh cervical vertebra ; 
the injection is made after aspiration is done 
to ascertain that the needle is not in a vessel. 
This reaches the stellate ganglion as it lies 
in relation to the seventh cervical process; 
2—4 ee. of 0.5-1 per cent solution of novocaine 
is used. 

Lumbar Sympathetic  Block.®°: °° — This 
method was first introduced by Leriche in 
1934 for diagnosing and treating vasospastie 
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early thrombophlebitis and sympathetic nerve 
disturbances of the lower extremities. In this 
country it was popularized by Ochsner and 
De Bakey. Lumbar plexus temporarily inter- 
rupts the nerve impulse outflow from the 
lumbar sympathetic ganglia and trunk and 
thereby abates the noxious stimuli in certain 
vasospastic and inflammatory conditions such 
as acute phlebitis, thrombophlebitis, lymph- 
edema, arteriolar disease, early Buerger’s dis- 
ease, frost bite, certain osseous and joint 
diseases and nervous disturbances like cau- 
salgia. The pain in these conditions is often 
completely relieved, the blood supply im- 
proved and the lymph drainage increased. 
One of the chief uses of this method is as a 
diagnostic aid for prognosing the degree of 
spasm or organic occlusion in the vessels of 
the lower extremity. 


The technie of lumbar plexus block is as follows. 
The patient is placed in a prone position and a 
small pillow or pad is placed beneath the pubis. 
Four skin wheals are raised bilaterally, 4 em. 
lateral to the first, second, third and fourth lumbar 
interspinous ligaments, using 0.5 per cent novo- 
eaine solution. Through these wheals, 4 in., no. 22 
gage needles are introduced vertically until bone 
is struek—the transverse lumbar vertebral proc- 
esses. Then the needles are further introduced at 
an angle upward and medially for another 5 em. 
This change in angle allows the needles to slide 
from the process and come to lie at the anteyo- 
lateral aspect of the vertebral body, near the 
position of the lumbar sympathetic chain. After 
taking care to aspirate for the possible presence 
of blood, 5-10 ee. of 1 per cent metyeaine solution 
with ephedrine in distilled water is injected at 
each point. Metyeaine is used because it produces 
a prolonged anesthesia as compared to procaine, 
two to three times longer. 

Injections may be repeated the next day or two 
or three times per week. If the response is good 
and a permanent effect is required, lumbar sym- 
patheetomy is indicated. Aleohol block not 
advisable, because some of the cases so treated 
develop a very disturbing neuritis. 


is 


Sympathetie nerve block today constitutes 
the chief method of treatment for allaying 
pain and correcting the edema in many of the 
peripheral vascular conditions caused by 
trauma and vaseular disease, and for such 
postoperative complications as early thrombo- 
phlebitis. In the latter it may be curative by 
abolishing the accompanying vascular spasm. 
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REFRIGERATION ANESTHESIA 

Ice and Refrigerated Air.—The eftect of 
cold on tissue as an analgesic and anesthetic 
has been known for a long time, but only 
in the last decade has this become a method 
of regional anesthesia. The local physiologic 
effects of cold are sedation, diminished cireu- 
lation, decreased metabolism, reduced absorp- 
tion and inhibited bacterial activity. Pain 
and spasm are abolished because the painful 
afferent impulses from the injured part are 
blocked, and primary neurogenic ‘‘pain 
shock’’ is not seen. Clinicians have lone ob- 
served the lowered incidence of shock with 
injuries during the cold seasons. The de- 
creased circulation and metabolism reduce the 
oxygen requirement to a level in keeping with 
that which is available a result of the 
injury, thereby retarding tissue destruction. 
Inhibition of bacterial activity, lack of absorp- 
tion of noxious material from wound site and 
prevention of local blood and fluid loss avoid 
the development of toxemia sepsis and see- 
ondary shock. Veal has further emphasized 
the absence of post-traumatic venous throm- 
bosis and of pulmonary embolism. 

Allen ** was the first to make successful 
clinical use of these facts and employed ice 
for anesthesia in leg amputations in patients 
who were elderly, poor risks and very ill with 
sepsis and toxemia. To produce complete 
anesthesia of tissue, a temperature of 5 C. 
or 40 F. is necessary, and yet contrary to 
many beliefs and fears, does not damage or 
interfere with healing afterward. Lobache ** 
showed this in animal experimentations. 
Proper slow thawing or defreezing by gradual 
reduction of cold over a period of two or 
three days, however, is most important in the 
immediate postoperative period. Tissue de- 
struction would result from quick thawing. 

If higher temperatures than 5 C. are used, 
incomplete or no anesthesia results, and if 
lower temperatures (below 0 C.) are used, 
histologic tissue destruction and irreversible: 
protoplasmie cellular changes oceur. 


as 


For simple incision and drainage of an abscess 
beneath the skin or for skin grafting, adequate 
anesthesia can be obtained in about half an hour 
by simply placing ice or ice bags in contact with 
the skin of the affected part. 

For deep anesthesia, through-and-through, as im 
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leg amputation at the mid-thigh level, the extremity 
is packed in ice to 2-3 in. above the amputation 
level. After several minutes of this, a tourniquet 
san then be placed about the leg at the amputation 
level without causing pain and yet tight enough 
to cut off the blood supply to the distal part. Some 
60 lb. of ice applied for three hours are required 
to produce total anesthesia at the mid-thigh level. 
In amputation through the calf of the leg or the 
foot, less time, about 1144 hours, would be suf- 
ficient. In toxic cases the tourniquet can be left on 
for days and weeks and refrigeration continued 
simultaneously. Amputation deferred until 
toxemia clears up, infection abates and the general 
condition is improved. MacElveney #° and Mock 
and Mock *! have reported cases so treated. In 
this way a physiologic amputation is made first 
by using constriction and cold, and later this is 
followed by anatomic amputation at a higher level. 


is 


Further advantages of this method are that 
the needed surgery can be done painlessly, 
in full consciousness without suppression of 
the higher centers or vital functions of the 
heart, lung, kidney and liver. Most of these 
patients are in the older group and show some 
disturbances of these organs. Postoperatively 
there is no nausea, vomiting, depressed respira- 
tion and bowel function or asthenia. Most of 
the patients can be made ambulatory at once. 
There is no interruption in their feeding. 
Intubation, catheterization, sedation and car- 
diorespiratory stimulation are rarely required. 
Some recent work has shown that healing may 
be somewhat delayed, and the amount of 
wound secretion be increased because of 
failure of agglutination of the extravasated 
serum. Allen and Crossman** in extensive 
studies on refrigerated tissue have observed 
this. 

As stated, it is most important to thaw out 
the part slowly. This is begun immediately 
in the postoperative period for the next two 
or three days. It is done by gradually re- 
ducing the number of ice bags or quantity of 
ice placed about the stump, so that by the 
third day all refrigeration is withdrawn. In 
this way ‘‘frost bite,’’ necrosis, slough and 
edema with blistering can be avoided, and 
good healing assured. 

Refrigeration today can be done with espe- 
cially designed water- or air-cooled apparatus 
operated by gas or electricity. This avoids 
the inconvenience (and ‘‘mess’’) incidental 
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with the melting ice, when the latter is used. 

Refrigeration is offered as the anesthetie 
and treatment of choice in the badly trau- 
matized extremity, grossly contaminated and 
in the presence of severe shock. Obviously, 
definitive treatment must be deferred, and 
immediate debridement under shock is also 
unwise. A wait of two days to two weeks 
in such cases before extensive debridement 
with excision, suture or amputation is done, 
allows the patient to overcome his shock and 
build up a good reserve and resistance, yet 
without danger of infection or sepsis from the 
eross contamination, provided proper refrig- 
eration of the part is kept up. No change in 
the original appearance of the wound occurs ; 
it remains fresh, is free of pain and without 
signs of infection. The Mocks*! cite an in- 
teresting case of pelvic trauma with injury 
to the iliae and femoral vessels, torn urethra, 
head and chest injuries and gangrene of the 
iower lee treated by refrigeration alone for 
two and one half Amputation was 
deferred because of fear of fatality. At the 
end of this time, collateral circulation estab- 
lished itself, and successful amputation was 
done at a much lower level than would pre- 
viously have been possible. In the late war, 
the Army and Navy had extensive experience 
with large tears and fractures of extremities 
treated by primary refrigeration for several 
weeks so as to allay pain promptly, control 
sepsis, inhibit infection and correct physical 
and nutritional deficiencies. 


weeks. 


If amputation is not to be done, then the 
tourniquet is not used. In many patients 
the characteristic foul smelling, chocolate col- 
ored pus is changed in a few days to a 
colorless, odorless watery secretion. Swelling 
and inflammation are diminished, and the 
general toxic appearance due to sepsis dis- 
appears. Should clean ice not be available, 
in an emergency ordinary ice ean be used, 
because it is not the gross contamination that 
is important, but the benefit that will follow 
from control of the infection. 

Cases of infected gangrenous lees so treated 
show prompt reduction in fever, prostration 
and delirium, usually in 24-48 hours. Gly- 
cosuria and acidosis, requiring tremendous 
doses of insulin because of the infection, clear 
up now under smaller doses in the diabetic. 
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The markedly diminished blood flow in these 
extremities is best met by refrigeration be- 
cause of the diminished absorption, reduced 
metabolism and tissue destruction and in- 
hibited bacterial activity. It is by far the 
best plan of management at the present time. 


GENERAL DISCUSSION 


Today, with our broad knowledge of these 
various anesthetic agents and technics, it is 
seen that there is no one agent applicable to 
all patients. Every physician, be he surgeon, 
internist, specialist or general practitioner, 
should try to select the best of these for the 
This is best done in joint 
The choice 


individual ease. 
consultation with the anesthetist. 
will depend on the physical and mental con- 
dition of the patient, on the type of operation 
to be performed and, most important, on the 
ability of the anesthetist and his knowledge of 
and experience with any particular agent or 
method. These newer agents and methods 
of administration call for carefully trained 
nurses and doctors to join the newly founded 
specialty of anesthesiology. 

Sanders * reveals the true interdependence 
of surgeon and anesthetist, and states that 
we as surgeons acknowledge with full grati- 
tude those scientists who at last have brought 
anesthesia to a scientific level, not only by 
the introduction of new agents but by the 
newer methods of their application. This 
scientific era now allows us a choice of in- 
halation, intravenous, intratracheal, regional 
block and spinal methods with effectiveness 
and safety. These advances have given the 
anesthetist a new role and a new stature. Tle 
has become the surgeons’ most important ad- 
visor, for it is up to both to assure the 
patient a safe conduct through the operation 
and through the postoperative convalescent 
period. 

SUMMARY 


The rapid advances made in anesthesia have 
paralleled those made in surgery. Numerous 
new agents and technies have been introduced, 
so that a re-evaluation of the older agents 
and technies is constantly necessary. Single 
agents are no longer used, but rather com- 
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binations of two or more agents that act upon 
different levels of the sensorium, producing 
safer, better and quicker anesthesia, with a 
saving in total amount of agents required. 
By this is meant ‘*balanced anesthesia.”’ 

For inhalation anesthesia, ether is still the 
anesthetic of choice and is preceded most often 
by nitrous oxide and oxygen induction. The 
introduction of the calcium chloride shell for 
the absorption of excess carbon dioxide and 
moisture makes inhalation anesthesia safer, 
more efficient and economical. Ethylene still 
enjoys its greatest use in gynecologic surgery, 
where complete relaxation not needed. 
Cyclopropane is becoming more popular and 
is especially indicated in thoracic surgery, 
where a high oxvgen concentration is desired. 
It must not be used in presence of cardiae 
arrhythmias, as fatalities have occurred. 

Of the intravenous agents, the most com- 
monly used is pentothal sodium. An intra- 
tracheal airway should always be present so 
that prompt and effective artificial respira- 
tion can be given, should respiratory collapse 
occur. Alcohol is little used in this country. 
Intravenous procaine anesthesia for crushing 
injuries of the extremities is discussed. 

Intratracheal anesthesia is preferred for the 
difficult, long, upper abdominal surgical pro- 
cedures, for intrathoracic operations and for 
involved neck operations, such as large and 
substernal goiters. This offers a smooth and 
safe anesthesia, for the airways can be kept 
open by frequent aspiration of mucus, and 
the lungs may be kept inflated and effectively 
aerated. 


is 


Curare is an important adjunct to anesthesia 
to secure muscular relaxation. It is a muscle 
paralyzant and must be used with caution, 


for eardiorespiratory failure may oceur. 
Intratracheal intubation therefore should 
always be used with it. 

Regional anesthesia most often employs 


novocaine (procaine), metyeaine and ponto- 
caine. Dosage and length of action vary with 
these. A popular method of administration 
for abdominal procedures is continuous spinal 
The continuous caudal method is 
Saddle block anes- 
sympathetic block 
and for relieving 


anesthesia. 
used chiefly in obstetrics. 
thesia and paravertebral 
for anesthesia, analgesia 








J. INTERNAT. 


‘NO. B L. F. PLZAK COLL. SURG. 
vascular spasm of the upper and lower — anesthésique dans les traumatismes des 


extremities are presented. 

Refrigeration anesthesia finds a definite 
application in surgical management of some 
of the diseases and traumatic conditions of 
the extremities. It is sedative, bacteriostatic 
and prevents absorption of septic and toxic 
substances from the local site. When amputa- 
tion is required, this method offers the lowest 
mortality. 

Modern anesthesia demands _ specially 
trained personnel. It has come of age as a 
new specialty—anesthesiology, and it permits 
the performance of many new and difficult 
procedures heretofore impossible because of 
high mortality. 


SOM MAIRE 


Les progrés de l’anesthésie parallént ceux 
de la chirurgie. De nombreux noveaux agents 
et de nouvelles techniques ont été introduits, 
et il est constamment nécessaire de revaluer 
les anciens agents et les anciennes techniques. 
On emploie de nos jours souvent deux ou 
plusieurs agents réunis qui agissent sur dif- 
férents niveaux du sensorium, et ainsi pro- 
duisent une anesthésie offrant plus de sécu- 
rité et obtenant l’anesthésie plus rapidement. 

Pour |’anesthésie par inhalation 1’éther est 
l’anesthesique de choix. Souvent on précéde 
son emploi par |’oxide nitreux et l’oxygéne. 
L’introdution de la coquille de chlorure de 
calcium pour |’absorption de l’excés du dioxide 
de carbone et de l’humidité, nous permet 
d’obtenir une anesthésie plus sure, plus com- 
plete et plus éeconome. L’ethyléne trouve son 
emploi en gynécologie dans les cas ou un 
relachement complet n’est pas nést pas néces- 
saire. Le cyclopropane devient plus populaire 
et est surtout indiqué dans la chirurgie thora- 
cique, oll une haute concentration d’oxygéne 
est a désirer. I] est contre-indiqué dans les 
arythmies ecardiaques. I] y a en des fatalités. 
Des agents intra-veineux le pentothal sodium 
est le plus fréquemment employé. Une voie 
intratrachéale doit étre 4 la portée afin qu’on 
puisse pratiquer la respiration artificielle en 
eas de collapse respiratoire. L’aleool est peu 
employé aux Etats-Unis. L’auteur diseute 
l’emploi intraveineux de la procaine comme 
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extrémités. 

L’anesthésie intra-trachéale est 
pour les interventions prolongées, sur la partie 
supérieure de l’abdomen, pour les opérations 
compliquees sur le cou, pour les opérations 
intra-thoraciques et pour les goitres sous- 
sternaux. Cette méthode nous offre une anes- 
thésie souple et sure car les voies respiratoires 
sont maintenues ouvertes par la fréquente 
aspiration du mucus et les poumons peuvent 
étre maintenus dilatés et aérés suffisamment. 

Le curare est un adjuvant utile a l’anes- 
thésie pour obtenir le relachement musculaire. 
Il paralyse les muscles et doit étre employé 
avee caution, car il peut entrainer la faillite 
cardio-respiratoire. L’intubation intratra- 
chéale doit toujours accompagner son emploi. 

L’anesthésie régionale fait un emploi le plus 
souvent de novocaine (de procaine), de mety- 
caine et de pontocaine. Les doses et la durée 
d’anesthésie varient avee ces differents agents. 
Une méthode populaire pour la chirurgie ab- 
dominale est 1l’anesthesie rachidienne con- 
tinue. La méthode continue caudal est sur- 
tout d’un usage fréquent en obstétrique. 
L’anesthésie en ‘‘bloe’’ et l’anesthésie para- 
vertebrale parasympathique sont employées 
comme analgésique, anesthétique et pour 
soulager les spasmes vasculaires des extre- 
mités supérieures et inférieures. 

L’anesthésie réfrigérante trouve son appli- 
eation surtout dans le traitement des maladies 
et des traumatismes des extrémités. Elle est 
sédative, bacteriostatique et empéche |’absorp- 
tion de substances septiques et toxiques du 
foyer local. Quand une amputation est in- 
diquée, cette méthode diminue la mortalité 
qui accompagne ordinairement ces interven: 
tions. Anesthésie demande un personnel in- 
struit expert. C’est une specialité nouvellé, 
qui permet des opérations qu’on n’aurait pas 
osé entreprendre avant les ameliorations 
modernes apportées dans le choix des 
agents anesthésiques et les perfectionnements 
modernes et recents de leur emploie. 


preférée 


SUMARIO 
El progreso de la anestesia paralela el de la 
cirugia. Numerosos agentes vy teenicas nuevas 
se estan constantemente introduciendo hacen 
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necesario la revaluacién periodica de _ los 


agentes y tecnicas mas antiguas. Hoy en 
dia se usan las combinaciones de dos o 
mas anesteticos para asi afectar diferentes 
niveles del sensorio y producir una anestesia 
que es mas rapida y mas eficiente—'‘anestesia 
balanceada.’’ 

En la anestesia por inhalacién el eter es 
aun el mejor agente y muy frecuentemente 
es precidido por la indueccién de una mezecla 
de oxigeno y oxido de nitrogeno. El uso del 
cloruro de calcio que absorbe el acido car- 
bonico y el vapor de agua lo hace mas eficaz 
y mas economico. 

il etileno en mas popular en la cirugia 
einecologia por cuanto en esta no es de im- 
portancia la relaxacién muscular. El ciclo- 
propano se esta popularisando especialmente 
en la cirugia del torax, pero su uso es contra- 
indicado en presencia de la arritmia cardiaca, 
porque en estos casos ha producido fatalidades. 

El pentotal sodio es el mas popular de los 
agentes intravenoso, pero su uso debe de ser 
siempre acompanado por la intubacién tra- 
queal para asi combatir pronta y energetica- 
mente el colapso respiratorio en caso de que 
este ocurra. 

La anestesia intra-traqueal es preferible en 
las operaciones de larga duracién. 

Las inyeeciones de curare son de valor para 
producir la relaxacién muscular, pero se debe 
de suar con precaucién por cuanto este agente 
puede producir la paralisis cardio-respiratoria. 
El uso del curare demanda la intubacién 
intratraqueal. 

La anestesia regional emplea la novocaina, 
pontocaina y meticaina. La anestesia espinal 
continua es muy popular en las operaciones 
abdominales de larga duracién. 

La anestesia caudal continua se usa princi- 
palmente en la obstetricia. La anestesia por 
refrigeraciOn es de valor en las lesiones trau- 
matieas de las extremidades y muy en especial 
en las amputaciones por cuanto su uso presenta 
menos complicaciones y lleva poca mortalidad. 

La ‘‘anestesiologia moderna’’ es una espe- 
cialidad que requiere un personal competente 
y bien preparado en los diferentes procedi- 
en el los 


mientos de la anestesia y uso de 


numerosos anesteticos. 
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Obituary 





DR. WILLIAM SEAMAN BAINBRIDGE 


1870-1947 


As we go to press we report, with deep sorrow, the passing of Dr. William Seaman Bain- 
bridge, internationally known New York surgeon, gynecologist and specialist in the field of mili- 
tary medicine, and International Treasurer of the International College of Surgeons from 1938 to 1946. 


The most sincere sympathy of the International College of Surgeons is extended to the grieving 
family of our brilliant coworker and friend, Dr. William Seaman Bainbridge. 


DETAILS WILL FOLLOW 
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VOLUME ONE OF 


BRITISH SURGICAL PRACTICE 


In 8 Vols. With Index 6 


In collaboration with BUTTERWORTH & 
CO., LTD., of London, the MOSBY COM- 
PANY will distribute to American physi- 
cians and surgeons the set of “BRITISH 
SURGICAL PRACTICE”. The first vol- 
ume is ready this month—the remaining 
volumes scheduled for release during the 
year 1948. 

This great work is intended for general sur- 
geons and general practitioners and provides 
an authoritative source of information on 
general surgery, and on modern surgical 
principles and technic as a whole. It is clear 


6,000 Pages @ 


3,000 Illustrations 


and concise in its arrangement and style. 
Besides supplying detailed technic, it provides 
for recognition of the various conditions in 
which surgical intervention is demanded. 
The clinical aspects of disease are discussed. 
All means of diagnosis are covered with the 
bases of biological and biochemical tests ex- 
plained. The various volumes are alpha- 
betically arranged. 

The price for the eight volumes and index is 
$125.00 ($15.00 per volume—$5.00 for the 
Index Volume). Inquiries for further details 
will be promptly answered. 


The C. V. MOSBY Company 


3207 Washington Blvd. 
St. Louis 3, Mo. 


720 Post Street 
San Francisco 9, Calif. 
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INTESTINAL ANASTOMOSIS 


Wangensteen Anastomosis Clamps are adaptable to resec- 
tion and anastomosis (end-to-end, end-to-side or side-to-side) 
in any portion of the alimentary canal—esophagus, stomach, 
small or large intestine. Their chief advantage lies in that 
the two identical forceps are manipulated as separate instru- 
ments for the posterior part of the anastomosis, but are 
locked together as one instrument for placement of the 
anterior rows of sutures. Self-locking handles provide ease 
of handling superior to that of an assembled type clamp; a 
ferrule over the distal end of the forceps assures accurate 
coaptation of the longitudinal grooves and maintains even 
pressure all along the thin blades. I1 inches. The set 


of two $45.00 


Wangensteen Intestinal Forceps. A long finger forceps with 
rounded tips and fine cross-serrations in the jaws. 9”. 


Stainless. Each__ ; $8.75 


View ler and Company 
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AT HOME OR AWAY = SIMPLIFY URINALYSIS 


NO TEST TUBES * NO MEASURING * NO BOILING 


Diabetics welcome “Spot Tests’, (ready to use dry reagents), because of the ease 
- ¢ tJ 

and simplicity in using. No test tubes, no boiling, no measuring; just a little 

powder, a little urine—color reaction occurs at once if sugar or acetone is present. 


Galalest chcelone Fes ovo 


fOR DETECTION OF SUGAR IN THE URINE FOR DETECTION OF ACETONE IN THE URINE 


SAME SIMPLE TECHNIQUE FOR BOTH 
= 2. A LITTLE URINE 
A carrying case containing one vial of Acetone Test 


Oy : ; ‘ 7 - 

(Denco) and one vial of Galatest is now available. This 
is very convenient for the medical bag or for the diabetic 
patient. The case also contains a medicine dropper and a 


COLOR REACTION IMMEDIATELY Galatest color chart. This handy kit or refills of Acetone 


Accepted for advertising in the Journal of the A.M.A. Test (Denco) and Galatest are obtainable at all prescrip- 
tion pharmacies and surgical supply houses. 
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1. A LITTLE POWDER 





Write for descriptive literature 


THE DENVER CHEMICAL 
cetone Fest wmco...Gatatost MANUFACTURING COMPANY, INC. 
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TURKEL TREPHINE INSTRUMENTS 


FOR ADMINISTRATION OF FLUIDS THROUGH MARROW 


FOR BIOPSIES AND ASPIRATIONS 
of Marrow, Liver, Prostate, Breast, Muscles, Glands, etc. 


ADVANTAGES 
1. Controlled force and depth of penetration : : mediastinum practically impossible to enter. 
2. No broken bone particles formed (thus no plugging of sinusoids and less possibility to form 
clots within needle and marrow cavity). Core may be used as biopsy. 

3. Leakage eliminated around needle and needie remains in place while infusing. 

4. Infusion may be interrupted and started without removing the needle. Plastic cap protects 
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needle while not infusing. ; 
. Aspiration, Irrigation and insertion of various substances 
ay be performed through the same aperture. 
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° AM. J. MED. SC. 212:449:0CT.’46 
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ELECTROBISTURI ELECTRO SURGICAL UNIT 


2 90d ~ 








Two separate circuits (coagulating and cutting) independently or 
simultaneously applied at will. Ample power. Complete guarantee. 
Write for free illustrated brochure, details, and name of our 
nearest representative. 

Das circuitos independientes, de coagulacién y de corte, aplicables 
separadamente o juntos. Poder dmplio. Enteramente guaran- 
tizado. Pida nuestro libro en Espanol, con el nombre y direction 
de nuestro representante. 

Deux circuits indépendants, de coagulation et de coupe, appli- 








nom et adresse de notre représentant. 


Uruguay, U. S. A., Venezuela 
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Guarantie intégrale. Demandez notre brochure 


Grande __ puissance. 
illustrée avec 


More than 800 in use by hospitals, clinics and surgeons in: 
Argentina, Belgium, Brazil, Canada, Chile, China, 
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New Zealand, Paraguay, Peru, Philippines, Portugal, Puerto Rico, 
Salvador, Switzerland, Syria, Turkey, Union 
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Incorporated not for profit 





Post graduate courses offered in all branches of 
Medicine, Surgery and the specialties available 
throughout the year. 


The teaching faculty comprises 
members of the Attending Staff 
of the Cook County Hospital. 


For information address 


REGISTRAR: 427 South Honore Street, Chicago, Ill. 
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Of the many types of anesthesia, spinal 
procedures are the most exacting in their requirements. Because of its 
pharmacological precision, NEOcaine has demonstrated its fitness for 


spinal anesthesia over a thirty-year period of clinical use. 


In practice, NEOcaine is (1) always sterile, (2) virtually flash-soluble in 
cerebrospinal fluid, (3) stable to epinephrine, (4) rapidly and completely ab- 


sorbed without irritation and (5) of low toxicity in anesthetic concentrations, 
















ADMINISTRATION: Employ 1 mg. of NEOcaine 
per pound of body weight, up to 150 mg. Dis- 
solve crystals with spinal fluid led into the am- 
poule. Inject slowly with optional barbotage, 
using a 22 gauge needle. Contraindicated in 
gastrointestinal perforation, obstruction, peri- 
tonitis, severe hypotension, cerebrospinal or 
dorsal skin disease. Drug idiosyncrasy is rare. 


SUPPLIED: Ampoules of 50, 80, 100, 120, 150, 

200, 300 mg. of pure procaine hydrochloride. 

Boxes of 10. For continuous spinal anesthesia, 

ampoules of 500 mg., individually boxed. 
Ul 


| 
it 


it 


{ 





ANGLO-FRENCH Laboratories, Ine. 
75 Varick Street, New York 13, N. ¥, 
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<nlLos Tejides se preparan automaticamente durante la noche 
y quedan listos para el analisis diagnostico por la manana. 


El Autotechnicon es un aparato que durante la noche realiza automa- 
ticamente la preparacién histolégtca de los tejidos. Completa por si 
solo todas las fases necesarias para el examen de una preparacion 
histologica, tales como fijacién, deshidratacién, infiltraci6n, decalcifica- 
cidn y tincién, ajustandose perfectamente a cualquiera técnica. La 
aficacia del Autotechnicon ha sido bien comprobada incluso en las condi- 
ciones mas adversas del trabajo de laboratorio, y en la actualidad se 
halla funcionando con extraordinario éxito en los hospitales mas 
importantes del mundo. Las ventajas de este aparato son de incom- 
parable valor, haciendo posible, mediante la preparacién automatica 
de los tejidos, que éstos puedan ser analizados por el anatomopatdlogo 
sin pérdida de tiempo después de haber sido extirpados por el cirujano. 
Tanto el cirujano como el histdélogo hallaran de sumo interés el folleto 
descriptivo del Autotechnicon, folleto que con agrado enviaremos a los 
profesionales que lo soliciten. 


oe 


folechnicon 


Prepara automaticamente los tejidos 
con cualquiera técnica histologica. 


THE TECHNICON COMPANY 
215 EAST 149th STREET, NUEVA YORK 51, N. Y., U.S.A. 














lary, moisture ‘proof, easy fo handle, 
not slip, braided. 


le, requires no special treatment before 
use. elopes or tubes, with needles; in tubes 
_ without needles; non-sterile, on 30 yard cards. 





Specialty treated by @ new process to make it 


ie a oe _ substantially non-capillary. 

oe : Made of special cotton for greater strength with 
“special finish for easy handling, dyed with 
' certified colors. s 


High quality, soft, braided mercerized cotton, 
in sterile tubes or dust-proof jars. 


tural, in’ 
ss 


=", iron 
in jars. 


J. Internat. Coll. Surg. | 
Sept-Oct., 1947. 
lowa State Medical Library 
HISTORICAL BUILDING 


DES MOINES, IOWA 


We hope you obtain pleasure and profit from the 
use of the Iowa State Medical Library. You can 
increase its usefulness by returning your books 
promptly. We are pleased to be of service to you. 

Borrower. Adults are entitled to draw books 
by filling out an application card. 

Number of Volumes. Two new books, ortwo 
new consecutive Journals cannot be taken by one 
person. Students may borrow 3 volumes at a time, 
which are not renewable. 

Time Kept. The period of loan is two weeks; 
older books may be once renewed. New books 
and Journals are not renewable. 

Forfeiture of Privilege. Loss of books or 
journals without paying for same, defacing or 
mutilating materials, three requests for postage 
without results, three requests for return of material 
without results, or necessity of asking Attorney 
General’s aid to have material returned, bars from 
future loans. 

Transients and those at hotels may borrow 
books by depositing the cost of the book, or $5.00, 
which is returned when the book is returned. 


@ 10-47 

























New 
Pentothal Film 


Medical groups 
interested in 
intravenous anesthesia 
may arrange for the 
showing of a new 
motion picture film on 
the use of Pentothal 
Sodium by writing 

to the Medical 
Department, Abbott 
Laboratories, North 
Chicago, Illinois. 


Capetown 
calling 
Charleston 




















More than one thousand published reports from every corner 

of the globe now comprise the ever-growing bibliography on 
Pentothal Sodium—developed and introduced by Abbott. Coming 
from every land in which modern surgery is practiced, these 
reports testify to the worldwide importance of this anesthetic. 

But they do more than that. They constitute a valuable guide 
covering every phase of intravenous anesthesia with Pentothal 
Sodium—its indications and contraindications, advantages and ” 
disadvantages, precautions to be observed and technique to 

be followed. Thus Pentothal Sodium, when properly administered, 
can be employed with greater convenience, a wider margin 

of safety, and greater effectiveness. Interested in knowing more? 
Just drop a line to ABBotT LaporatoriEs, North Chicago, Ill. 


® 
Pentothal Sodium 


(Sterile Thiopental Sodium, Abbott) 


FOR INTRAVENOUS ANESTHESIA 








